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Florida Department of Environmental Regulation
Twin Towers Office Bldg. • 26OO Blair Stone Road • Tallahassee, Florida 32399-24OO
Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary

February 6, 1989

Ms. Natalie Ellington
United States Environmental

Protection Agency
Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Dear Natalie:

Attached is a copy of our request for inclusion of the Dade East
Plant on CERCLIS which was sent to Mr. Carlton on March 28, 1988.

While gathering information for the PA it was found that the site
should be listed as Baxter Healthcare Corp. AKA: Dade East Plant
Our PA is titled Baxter Healthcare Corp. Please make this modifi-
cation upon listing.

Please call if you need additional information.

Sincerely,

Brian M. Moore
Environmental Specialist I
Bureau of Waste Cleanup

BMM/mlr

Attachment



BAXTER HEALTHCARE CORP. N f R AP
ARA: DADE EAST PLANT

FLD132782046
PRELIMINARY ASSESSMENT

A. SITE DESCRIPTION. The site is a medical diagnostics laboratory and
manufacturing plant [1,2]. The facility is located at 1851 Delaware
Parkway, Miami, Dade County, Florida (Figs. 1 & 2) [1,2]. The company
was incorporated in Florida on 4/10/67 [11], but the earliest record of
on-site activities, on file, only dates back to 1973 [2].

B. DESCRIPTION OF HAZARDOUS CONDITIONS, INCIDENTS: AND PERMIT VIOLATIONS.
Prior to 1973, drums of trichloroethene (TCE),lacquer thinner,and
paint solvents were stored along the northeast side of the main
building, between the emergency generator and the cooling towers (Fig.
2, Locations 1 and 2) [2,9]. Some of the drums rusted through, leaking
contents into the ground, before the area was cleared of these materials
circa 1973 [2]. Also, in 1973, a piece of processing equipment known as
a lyophilizer overheated, releasing TCE through an overflow vent onto
the ground at the northernmost corner of the main building (Fig. 2)
[2,10].

Follow-up sampling by an unnamed contractor hired by the facility in
1985 documented the TCE contamination in soil (107 ppm) and shallow
groundwater (633 ppb in well WH) in the vicinity of the container stor-
age area (Fig. 2) [10]. Related chemical breakdown products were also
found in well WH (See Attachment A) [10].

Following the initial confirmation of groundwater contamination, the
facility voluntarily hired Geraghty and Miller, Inc. to conduct a full
investigation of the on-site contamination [9,10]. The results of the
investigation show widespread contamination of shallow groundwater by
TCE and its breakdown products. The plume apparently extends vertically
to a depth of 35 ft. bis (below land surface) and horizontally beyond
the border of the facility (Fig. 2) [9,10], Furthermore, the study
concurrently documents several clear violations of Primary Drinking
Water Standards (PDWS) for TCE and vinyl chloride (Attachment A) [10].
At least 35 violations were recorded among monitoring well samples.
Soil contamination has only been demonstrated in the vicinity of the
container storage area [10],

Approximately 164 liters of Dowicide (2% solution of 2,4,5-trichloro-
phenol) have been stored on-site, but were apparently turned over to
EPA quite recently [3,4,6,8].

C. RCRA STATUS. The faciity is an RCRA small quantity generator [3,4,6,7].

D. NATURE OF HAZARDOUS MATERIALS. Trichloroethene (TCE) is carcinogenic,
andtoxic by inhalation,direct contact, and ingestion. Potentially
affected systems/organs include the respiratory and central nervous
systems, the heart, the liver, and the kidneys [5].

1,2-dichlorethene exists as trans- and cis-isomers in equilibrium.
Exposure can occur through inhalation, ingestion, and direct contact,
subsequently acting as a local irritant, or systemically as a narcotic.
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Acute exposure can result in dizziness, nausea, vomiting, intoxication
resembling that resulting from alcohol intake, and possible transient
renal effects [5] .

1,1-dichloroethene is highly toxic via ingestion or inhalation. It also
is spontaneously explosive. Experimentally, it is a mutagen, equivocal
tumorigenic agent, carcinogen, and neoplastic agent [15].

Vinyl chloride is highly toxic, flammable, carcinogenic to humans, and
experimentally shown to be neoplastic and an equivocal tumorgenic agent.
Exposure can irritate skin and mucous membranes and affect the liver,
brain, and hemato-lymphopoietic and central nervous systems. Ingestion,
inhalation, and direct contact are potential routes of exposure [5,15].

2,4,5-trichlorphenol is moderately toxic via ingestion. Symptoms of
acute exposure include decreased activity and motor skills, as well as
onset of convulsive seizures. A 5% solution was reported to be mildly
irritating to a few individuals. Carcinogenic determinations are
indefinite thus far [5,15].

Toluene is an irritant to the skin, eyes, and respiratory tract. Chronic
or prolonged exposure to skin can result in fissured dermititis. Contact
with the eyes can cause irritation and reversible damage. Inhalation of
high concentrations can affect the central nervous system, causing diz-
ziness, headache, and fatigue, to collapse and coma [5]. The liver and
kidneys can subsequently be affected. Occasionally, anemia is reported
in association with acute or chronic exposures. Toluene is only slight-
ly toxic by ingestion [5,15].

E. ROUTES OF CONTAMINATION. Surface water and air are potential routes of
contamination. Groundwater is a known route of contamination [2,9,10].

F. POTENTIALLY AFFECTED POPULATION AND RESOURCES. Available evidence indi-
cates that the sequence of on-site lithology consists of a 0-2 ft. thick
upper mantle of Recent to Pliestocene sand and humus (Pamlico Sand), an
underlying 100-110 ft. thick layer of permeable Pleistocene limestone
and sandstone (Miami Oolite, Key Largo Limestone and Anastasia
Formation), and a subjacent stratum of thick, low permeability Miocene
marl and clay (Tamiami and Hawthorn Formations) [10,12].

The permeable strata, which extend from land surface to the top of the
low-permeability marls of the Tamiami Formation, comprise the Biscayne
aquifer. Unconfined, and therefore vulnerable to contamination, the
Biscayne aquifer is the only source of potable groundwater in the Miami
area [12].
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The site is extensively paved, consequently providing the Biscayne aqui-
fer with some protection against spilled contaminants. However, the
confirmed occurrence of groundwater contamination on-site demonstrates
the limited effectiveness of that protection. Low permeability clay
lenses and clayey admixtures have also been identified among the upper
geologic strata [10], but those materials are discontinuous and there-
fore unlikely to effectively limit the vertical migration of contami-
nants. Accordingly, on-site contamination has been documented to a
depth of 35 ft. bis [10].

A storm drain, located near the lyophilizer-overflow spill, discharges
into an underground sewer pipe running eastward across the site.
Apparent reversible exchanges between the pipe and shallow groundwater,
prevailing water levels in adjacent tidal waterways, and rainfall are
responsible for locally variable patterns of shallow groundwater
migration. Evidently, the predominant pattern of groundwater migration
is characterized by groundwater divergence from the long axis of the
stormwater pipe, although convergence toward that axis has been observed
following a period of low rainfall [10],

The nearest potable well is located 3.24 miles northwest of the facili-
ty. That well is a component of the Miami Springs municipal wellfield
at Miami Springs Country Club and is currently on standby status (Fig.
1) [13].

Any protection from contamination afforded by on-site pavement alterna-
tively could promote the contamination of nearby surface waters. In
addition, potential contaminants entering the stormwater drainage system
are discharged into the Miami River. The Miami River and Tamiami Canal
lie approximately 300 feet northeast and 700 ft. northwest of the site,
respectively. Both water bodies are subject to estuarine conditions and
neither is used as a source of potable water [10,14], The highly
urbanized nature of these waterways logically precludes categorization
of downstream waterways as sensitive environments (Fig. 1).

RECOMMENDATIONS AND JUSTIFICATION. Widespread contamination of the
Biscayne Aquifer by spilled TCE and its breakdown products was docu-
mented [9,10]. However, no potable wells are within 3 miles of the site
and nearby urbanized waterways lack potable intakes and sensitive
environments [14]. Although municipal wells are within 4 miles of the
site, regional groundwater migration patterns favor movement away from
the wells (Fig. 1) [10,12]. Furthermore, the facility is currently
proceeding with a contamination abatement program, in cooperation with
Dade County Environmental Resource Management [9,10]. Therefore, a No
Further Action priority for CERCLA site inspection is recommended.



ATTACHMENT A
SITE INSPECTION SUMMARY

FLD SITE NAME: BAXTER HEALTHCARE, INC.
AKA: BADE EAST PLANT

Date (Agency)
1985
(Baxter)

06/26/87 -
07/02/87
(Amdrill)

06/27/87 -
07/02/87
(G&M)

0//21-22/87

08/28/87
(G&M)
04/11-26/88
(G&M)

04/13-26/88
(Amdrill)

04/28-29/88
(G&M)

Sample
Type

GW

SL

SL

GW

GW

SL

GW

ST

VOC

X

X

X

X

X

X

ANALYSIS
SVOC P/P MET

All concentrations in ug/1
Comments: unless otherwise noted

Monitoring wells WC, WD, WE, WF (unknown
depths), WI WJ, WK, WL (10 ft. bis) and WH
(14 ft. bis) were installed and sampled.
TCE (633), t-l,2-dichloroethene (871) and
1 , 1-dichloroethene (1.8) were found in well
WH. Lower concentrations of the latter 2
contaminants were found in WC , WD , WE, and
WF [10].

Soil from the container storage area con-
tained TCE (107 ppm) [10].
Monitoring wells IS, 3S, 4S, 5S, 6S
(screened 6-13 ft. bis), 2D and 7D
(screened, 30-35 ft. bis) were installed
[10].
An uncalibrated , total ionization potential
(TIP) air analyzer was used to screen soil
samples to determine future sampling
locations. lonizible organics were found
in wells 2D, 3S, 4S, 5S, 6S, and 7D, but
not in well IS [10] .
Water levels in wells were measured and
groundwater samples were collected. 1,2-
dichloroethene (220), TCE (280), vinyl
chloride (15), chloroform (21), and
methylene chloride (74) were detected in
groundwater samples. The latter 2 com-
pounds are potentially laboratory contami-
nants [10],

Water levels were measured in monitoring
wells [10].
Soil samp'Tes were screened, using a
calibrated TIP meter to identify future
sampling sites [10].
Wells 13D (screened 27-32 ft. bis), 10S,
11S, 12S, 14S, and 15S (screened 6-13 ft.
bis) were installed [10],
Static water level, chloride content, and
(uncalibrated) conductivity was determined
for each of several monitoring wells. TCE
(30,000), vinyl chloride (23), and t-1,2-
dichloroethene (310) were found in several
monitoring wells.

Stormwater drainage, apparently influencing
groundwater migration, also was measured
for conductivity [10].
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SITE INSPECTION SUMMARY

FLD SITE NAME: BAXTER HEALTHCARE, INC.
AKA: BADE EAST PLANT

Date (Agency)
05/11/88
(G&W)

04/14/88

Sample
Type
GW

SL

ANALYSIS
VOC
X

X

SVOC

X

p/p MET

X

All concentrations in ug/1
Comments: unless otherwise noted

Well IS was resampled due to an extremely
high level of contamination by TCE (30,000)
on 4/28-29/88. Subsequent analysis
revealed TCE (25,000), t-1 ,2-dichloroethene
(300) and vinyl chloride (3) in the IS
sample [10] .
Soil samples were collected from Locations
I, II, and III and submitted for chromium,
silver, arsenic, barium, cadmium, selenium,
purgeable organics, xylene, and VOCs [10],
Only samples from Location II (the contain-
er storage area) contained detectable con-
centrations of any parameter tested.
Toluene (27) and TCE (6) were found in that
sample [10].

Key: Sample Types: GW = Groundwater
SD = Sediment
SL = Soil
SW = Surface Water
ST = Stormwater

Agency: G&M = Geraghty & Miller, Inc,
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PART

POTENTIfl. HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

1 - SITE INFORMATION AND ASSESSMENT

IDENTIFICATION
01 STATE

FL
02 SITE NUMBEf

D1327B2046

II. SITE NAME AND LOCATION
01 SITE NAME(Legal, common or descriptive name of site)
Baxter Healthcare Corp.
AKA: Dade East Plant [1.2]____________________

02 STREET, ROUTENO., OR SPECIFIC LOCATION IDENTIFIEf

1851 Delaware Parkway___
D3 C I T Y

Miami

04 STATE

FL

05 ZIP CODE
33152-
0672

06 COUNTS

Dade

D7 COUNM
CODE

025

D B C O N G
DIST

16
TJ5 COORDINATES LATITUDE

25" 47' 03.0"
LONGITUDE
080° 14' 43.0" (Fig. 1)

TO DIRECTIONS TO SlTITStarting from nearest public road]
Take SR 836 to N.W. 27th Ave. Follow N.W. 27th Ave. northward to NW 17th. Turn west on N.W. 17th St. and
veer right onto Delaware Parkway. The site is located north of the next cross-street (Fig. 1).

RESPONSIBLE PARTIES
01 OWNER(If known)

Wilbur H. Gantz. President [11]

02 STR£ET(Business, mailing, residential;

P.O. Box 520672 [2'.
03 C I T Y

Miami

04 S T A T E

FL

05 ZIP CODE

33152-0672

06 TELEPHONE NUMBER
(305) 633-6461 [1]

07 OPF-RATO R( I fknown and different from owner; 08 5TREET(Business, mail ing, residential;

09 CITY 10 STATE 11 ZIP CODE 12 TELEPHONE NUMBER

T 3 T Y P E OF OWNERSHIP(Check one}
_X A. PRIVATE _ B. FEDER/*.:

F. OTHER:
Agency Name

C. STATE _ D. COUNTY

G. UNKNOWN

E. MUNICIPAL

(Specify)
14 OWNER/OPERATOR NOTIFICATION ON FILE (Check all That apply)

_ A. RCRA 3001 DATE RECEIVED: ___/_ / _ B. UNCONTROLLED WASTE SITE(Cercla 103 c) 2L c- NONE

MONTH DAY YE~AR DATE RECEIVED: ____/ /
MONTH DTTT YETR

IV. CHARACTERIZATION OF POTENTIPL HAZARD
TJ1 ON SITE INSPECTION

X YES DATE ___/ /___
~~ MONTH El? WAR
_ NO

(See Attachment A)

BY(Check all T:hat apply)
_ A. EPA _ B. EPA CONTRACTOR

_ E. LOC«. HE/H.TH OFFICIPL _

CONTRACTOR NAME(S): ___________

C. STATE D. OTHER
CONTRACTOR

OTHER: Geraqhty & Miller
(Specify)

02 SITE STATUSTCheckone)
X A. ACTIVE B. INACTIVE C. UNKNOWN

TJ3 YEARS OF OPERATION
Unknown Present X UNKNOWN

BEGINNING YEAR ENDING YEAR
04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR W.LEGED:

TCE, 1,2-dichloroethene, 1,1-dichloroethene, chloroform, methylene chloride, vinyl chloride, toluene, 2,4,5-
trichlorophenol [2,3,5,6,9,10],

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/OR POPULATION:
The site is more than 3 miles from the nearest wellfield (Fig. 1) [13]. Adjacent surface water bodies are
urbanized and not used for potable supplies (Fig. 1) [14].

V. PRIORITY ASSESSMENT
Kl PRIORITY FOR INSPECTION(Check one. If high or medium is checked, complete Part 3-Description of Conditions

A. HIGH _ B. MEDIUM _ C. LOW _X D. NONE
(Inspection (Inspection (Inspect on time (No further action needed.
required promptly)___________Required)__________available basis)___complete disposition form)

VI. INFORMATION AV^L AB16T
01 Contact

Eric S.
02 OF (Agency Organization)

FDER/BWC
03 Telephone Number

(904)488-0190
04 Person Responsible for Assessment
__Craiq Feeny________________

05 Agency
FDER

06 Organization
BWC

07 lei. No.
(904)468-0190

Ub Date it /Z3 /OP
Mo. DAY YEAR

EPA FORM 2070-12(7-81)



PflGE 1

H'D hHV,;;,j bV3Tbvi SCORING SUf.SftRY

FOR

EAXTER HEHLTHCftRE CORPORATION
E~4 SITE NUX3ER FLD

llfifll
DAK COUNTY, FL
ZPH REGION: A

3CCRE 5THTU5: IN PREPARATION

i::r.£j Bi CFhlB FEtNY
OF FDER

DATE CF THIS REPORT: Ol/Ol/'BO
l.H.-Z OF _::5T ?IODIFICflTiON: 01/01/80

3RCUND HfiTER ROUTE SCORE : 11.30
S'JRFHLt WATER ROUTE SCORE: 0.00
Airt ROUTE SCORE : 0.00

,'.GRHTIC\ SCORE : 6.53



tint: EAXTEr, .-.ZtV-'.ARE Lj-JCWTIGN PflGE 2

HRS iSOUND ViflTER ROUTE SCORE

CATE60TY/-A:"'. i RAW DfiTfi fiSN. VfiLJE SCORE

i. OBSEhvEj R^LiAbc YE& 45 45 (Ref.9,10)

C« KOuTE L-i""iTlRt->L/ 4 L "*. i 3 : I C J

JtPTn TO k,ft~l;, 7riB_E

TC ^Jj;rZ:; CF CONCcSM

PhYblCfi. oTnTE

3, CONTni ;•,»•;'; N/ft

H« Wn3 ; L L( <H~HL . ̂ .rtio . iL-i

TCXlCIT-/r'EKiis".'£;<LE:fts5I6\ED VflL'jE, 15 15 ^Ret". 10)

WfiSTE QUftv"."Y CUBIC YL5 0
Dft'JMs £ v Ret. 2,10)

TONS 0

-jTSL i CU. YDS 1 1

TOTflL WH^£ -.^rtflCTERiSTiCS SCORE: 16

5. TWEET:-

(Kef .12)
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bY^'E:-' SCORING uLIULBTiDivB FfiGE 5
FOR

S h£ft_7HCftRE CORPuxftTICN
HS CF oi/oi/ao

G33ERVEj "E.-:-oE 45
n3S,i '.."-;-.!!- .R.b.I'wJ /, ib

A 3

= EtSO /57,330 X 100 = 11.30 = Slgw

I'd

WASTE C------- i'15'ICr >, 16
TP-G"i X 0

0 /&4.350 X 100 = 0.00 = SlsN

OBSERVE:-RELEASE 0/35,100 x 100= o.oo = siair

S0£

:: "JT: S::FE (Eigv.) 11.30 127.&3

EP. ^-'JTE -iCL'r.E (3is»> 0.00 0.00

... .. -jidi: » 0.00 O.CO
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Reference 1

Southern Bell
BELLSOUTH Company

f'-J

reater Miami
iding Perrine and North Dade

rtember 1988-89
White and Yellow Pages



JMGARD S—8AYLEN AREA CODE 305 MIAMI
_....._.._..._._.. 596-2520

4GARDNER A'JTO TAG
3ENCY INC 1375 NW 36th st —- 638-8000
jardoer E G 79K SW8«hSt ——-——— 279-4211
Tardner E S 62 Nt io«w Si "Si-rs-———- 7S9-9678
(ardner H S 15151 NM2!>. A. ':MB •-—— 94S-47S3
lertelBnKe !0300SW4WV • •——595-5241
jarte) John 15254 SW 103rd A, ......—— 2S1-4S98
>artel S19710 Hammocks Bvd --——— 3«7-387t
garten A E 6B44 Ha.»ng Av MB ———— B6S-73S2
garten Abraham
« Sans SOUP Bhrd NM————-———— 891-7709
garten Alan B Weslee
'20SW US** —————•--•-———— I38-J244
.garten Atyna M any 1221 Brrtei Am — 579-0832
garten David 2500 HE 115th Si NM——— 945-6064
'gartenDouglaslllSOl-DSwlOythPd -271-0661
igarten Jack A 18950 NE 20th Ct NMB —— 932-4698
igarten James A 2825 Jerlerson si ——— 8S8-6099
^garten l*nq 3924Mard*Rd —————— 663-16S2
garten Maurice 4101 Colm Av MB ——— S34-933S

igarten Maurice J any
'jffieesi financial Cente. ——————•— 3S8-S100

•̂ garten Michael 445 NE 195th St ————651-3978
•igarten S Barnard 2999 Po* East Or —— 931 -41*3
igarten SMrter 250174th St —————— 932-8147
• garten VH 7261 SWS2«dCt —————— 661-1117
igarten WHtlam 12823 SW112W1 PI -——2S3-32SJ
^gartner A 8400 Byron A. MB——————— 8*4-3*87
ngartner Brad 14824 SW 124th Ct —•—— 233-S517
• gartner Esther 16401 SW 142nd Av -—— 255-2106
igartner Gary L 3927 Shmxng 4. ———— 446-6905
•'gartner J 13947 SW84lh5t —————— J85-202S
<gannerMF 17001 SWH2thAv ........... 235-6079
igartner Maria B Watson
••895 NE 18th Av NM——————————949-5641
igartner R F 5291 SW 127th Av .............._ 554-8459
igartner S 224 Madeira Av CG——-—— 448-8384
igartner SC 1809 Bncke«Av ———-——- 8S4-7148
ngartner Watson B Merit
•-175NE 18th Av NM———.—-..-.-———— 949-5641
•iler I George 7625 Abbott Av tffi........-— 8*4-8206
noehl Ahrin 18635 Nt 20th Ct NMB ——— 932-9848
•IOWC 1401 NE 191st St ...—————..»- 945-2137
nohl Robert 16701 NE 13th Av ..........—— 947-1803
^ohlS Peter 300 BayviewDr -...-..—.—— 949-0939
nrind Ray 1000Quayside ler —————— 895-0590
•nrind Sherman 1000 Quayside ler ———— 89S-4426
ishlag Stanley 100 Kinjs Komi Dr •-•——— 945-7415
^stark Charles R 13842 Kendaie lakes Dr -• 385-2953
nslein 5 H 9248 Dickens Av Surlsde —- - 864-3308
mwald Gertrude B Sol
5410 SW 142nd Av —.———.........——..- 387-2151

n Nick USCurtissPhvy USogs —-————• 887-1766
• George J 3920 SW 6thSi —---———- 443-7384
r Hart 13745 SW149U>CvcKHr> -—————— 238-6145
Judith Hope 10975 SW 107th St —-—— 274-9007
Marie 100 Kines Point Or —..—..—.—— 945-4307

r Thomas 9952 Sw 122nd St -•--•—•—— 238-8133
UR THOMAS «ty
30N Biscay* Bhd ————— —— ———377-3561

.r Wemer A 426Uatorca Av CG ——————- 444-4108
ra Ml R MO 9727 SW 106th let —•————- 279-8*37
rets Christ el 14730 Breckness Pi ————— 822-9159

isa Rasa 47E lltkSt Mb.———•—————— 883-0018
USCH&LOMB-LAMEX
'400 if* 19th st ———————477-0070
.sch louts P 8441 SW 16th St --———— 264-5902
sen Bitlie M 4260 SW 102nd Av •-»•———— 221-2781
ser Joseph J 155 Ocean UneDi KeyBisc—— 361-5928
MI Stephens 800 S D.M Hwy CG---——- 661-3882
sher Catty 235 SUonia Av CG—————- 443-7S03
stein Ernest Dr 3625 N Country Qub Dr ——- 932-8759
stain F 3701 N Country OubDr —————- 932-3*88
la Body Shop 4624 ElOBiCi Hlh———— 685-9278
taCa/men 11177SWBBthSt...................... 270-1785
:a FM 5701 SWSOth ler ............................ 666-1612
;a Juan F 4707NW7thsi — — - . — — — . 443-7482
ia LJdio 11301 SW43rd Ter ———..—— 226-0379
.talidio 691 w 29thSi «h———- ............. 885-1135
ta Maria 660 Sw9thSt..........——.—..». 856-8795
ta Uiguet SSOfcaganD* MSogs - ••- --•—•- 884-0755
:> Miouel J 46 SuttoH A. HI:. .....——...—. 884-0962
:a Nelson 1875 W 154thSt N«B------ 945-9767
tNicia 874E 22ndSi Hlh ........................... 693-38S2
•jRolando 1006 8th St MB——————531-5242
:aVkente 422E33rdSt Hlh-——.-- —- 691-5470
taVkente422E33rdSiHlh ———-——.... 836-8684
•.e Antonio 73 w 31st Si Mih--———— 885-3109
icLaiaro 18475SW204thSi ———....... 233-8518
uJorge243f8thStHtn ——......———.... 884-0014
irstaAIci 5450 NW181SI ler - —... 620-0363
;i«aAndreaMrs619Sw7tr.r., -—854-6219
:ista Angelas 6450w27thway HI*•——. 362-5762
tista Angelina 15522 SW123KAV —.—... 238-0487
•.istaArguello8309thSiMB ————..-.... 532-0241
:rsta Book Store 8766 SW 72nd51 —..—. 596-3794
•istaElson 9060 SW 125th Av ......——....... 598-4799
•istaEvelynVelaiquei 1393N! 145thSt -944-9372
ristaFernando 1B65Brickell»> -•-—-—-• 854-5493
trsta Fernando A 17021 N Bay Rd ——........ 947-2980
ttsta Henry 17021N Bay Re ——...——.— 940-0601
.t«u Joaauin TOE 7thS' Hin — 888-3693
tisUJoaquinE 31SSW5thAv —............. 545-7663
tista Joaquin E Jr 4040 SW 104th Pi -—- 223-3655
lull Joaautn E Jr 4040 Sw 104th Pi ——. 223-8049
tista Jorge 520NW96th5t ——.— -——.. 754-3532
tista Juan 1303 NW 31st A,.——.——.. 635-6353
tista Juan 296 SW 113th A. s«eetwv —— 553-8445
'.ittaluis 1135NW37thSt ....... 633-8238

573-3081

8auttstaManu«Ur505NW177triSi 651-B52B
8autlfta Marl 121NW 39thSt • - — . . . . 573-0633
8*utMaMarlano 371SNW203riiSi ... 625-0996
8avtMa Mariano Jr 6001 NW 199th si 624-9713
lautnta Marlene Y 1250 HW 188th St • 654-9104
8wtMaOrlandol417W38it>5iriih 823-1753
8*utMaOscar 11735SW 122ndPi . 274-6726
8auttsta Oscar unprb 1312 SW 22nd Si BS8-9524
8»utlftaR»» 1511 SW 138thA. ....................... 553-4991
8autifta Haymon 1S1E 52ndPi Wh................... 557-6415
8autHta*odollt>6WO>l.ns», Surtv* - • •--• 864-1855
•auttfla SarahS 1155 NE 137th SI NM ............. 895-6767
8»ut«Ua William 8615 NW8tt.S> ................... 261-6626
IwtMaZunilda 460 IS* Si MB 531-0637
lawaAdelaltfa 1225 SW 107th »« - • 5S2-984S
8auiaA)eiandro 1575NW 14thSi ................ 634-7003
tauuAmalla 2444WSMSI H*—- - •• - - - 822-2778
8auia Antonio BSOVSW 137th »................... 386-0901
kaiua Antonio AMD 4730 NW 4th in ......... 448-5743
latuaArminda 161KW32ndSi ——.—......... S73-60St.
tauia Arturo 2/39 SW 34th Av _..—..-............. 445-1088
8auuDutceMl21SW113ttiAyS«MMtr.-— 226-7169
8a«iaEWell4SNW3JndA«-——— • • • • • • 642-4386
IwnaGlraldo UONWt7ttiA» ———.............. 223-3268
8auia Hermes OSS77NW 200th !tf................ 620-6590
8auia Hermes 0 5231W 250.0 «h —....-....... 558-5642
8auia Padre E 126WSW20th5i _—............ 552-7417
BauiaPedroE 12660SW20*St •—-.....—.-. 553-1347
8a«al8emard 20400 W Country Out) Of ............. 931-1781
Oavarta Albert 9900 SW TOth Av..................... 667-8269
8avaria Inlernatlonal Forwarding Inc

2»52HW72n«A» ——————•—............... 591-9290
Bavarian Car Care Inc 13106 SDiwHwy - - • • • • 235-8464
BavaroMario699SNW IRHtiSt . . . . . . . . . . . . . 556-9549
Bav.yM.K IbSIMhSl • 372-715*
BaverSlormy 7010NW 116th Si 362-9678
8a«ta Emma 4930 EluAvHIti--—. 821-6907
BavU Charles W 385Nl «Sthst El«••••••• •-•- 759-1176
BavlyDoniW 10185Co*ns A, MHarbi............ 861-6604
8airt> Harry D 18011 BncayniBM ................... 931-4456
•awany Raf iq M 13712 NE 2nd Ct .............. 899-1563
BawanyZakariaMBSOSMomiAv - ... 374-8136
BaonrSnahla 7101 SW 109th Ct .............. 274-7102*
Bawd«nBomN8W5Coltoi». Surtidt 868-5020
Bawl N A 7651 SW 103rd PI ...—..........-..........- 271-9426
S»wlWC4990HW31jtA» ........................... 634-1048
kawn Arthur R. 2785 Tigtruil A.................... 856-3928
Bawn Daisy Mae 10310 SW 150th Tei • • - 235-3937
Bawor AE 27«5r^frt»lAv ............................ 854-0364
8a«A19800WDi«i«Mwy-............................. 935-4173
BaiasChristopher !6SOleJ<ur>f RdTG • • 442-270S
RaiasHowdlMoMey ................. 858-5263
BaiasSamMD 1121CrandonBhrjKeiB.sc- •• 361-9249
Biiendik Alt under 2105 B.«rkHl«. .- • - 854-8490
Baiendale Aluander

210SBricttllA>M«miFI —- Miami lei No- -361-6296
Banes AntoniaN 7711 Dickens Av MB ................ 864-3069
laitey Charles 4015NW 193rdSi.-.....-.-..... 621-0101
lariey Charles 4015 NW 193rd Si............... 621-8911
Bartey Dorothy 2072 NE 169thSt NMB ••—— 940-0433
Bailey James 8 3010 NW 36th St .................... 633-9833

........ 947-8515
235-7854
666-3931
861-6904

Barter Investments Inc 13500 n Kendaii P' 386-2000
Barter JD 59»0SW78thstSM—-———-• 666-3870
Barter JP 2298NE 135th in NMB - - 944-3122
Barter James 1160 NW Nonh R<ve-0' - 324-4117
Barter James W 11721 5W176tHe< -.——... 251-5177
Baiter John 6405 SW 116th PI ................ 596-2993
Barter John E 7064 SW 114th Pi ......... 596-2993
Barter John R Jr 11834 Oithrvg BtvS B.SC PV 893-3389
Barter Kenneth 2270 NW 132nd Si - — 688-8177
Barter Kenneth D 19710 NE 23rd Av . . . . . . 932-0062
Barter lovte 741 NE 115th Si Bisc P. ——.—— 891-9673
Barter M 2451 Bncken Av -..-...—................... 858-9487
Barter M 290 NW 188th Si ————.-£.——... 651-4581
Barter Mar)ork 2224 NE 136thSi NMB — - 944-5055
Bailer Mariorle 2334 NE 136th lei NMB ———- 940-0940
Barter Mar|orie 2360NE 136th lei NUB 947-0038
Barter Mariorle 2361 NE 136th le. NMB——— 945-1072
Barter Mariorle 2370HE 136thlet NMB 944-5506
Barter Mike J lJ631SW103.au. ————- 235-3824

Baidey Robert G 1763 NE 143rd Si
Bairley Wlllis A 9755 SW 213th In —
ButMltchell5043SW71uPi ••
Bait Nathan 401 6»thSi MB---•• •-.-..-•
Bait Paul MD

3435HayesSt Mwd —.-. Miami lei No-
Bant Victor M 3701N Country Club Dr

•625-4511
932-3508

Baiter A Kenneth 7840SW78thSt ............ 596-3540
Baiter Adriano 513SWllihSi ....................... 854-6599
Baiter Albert 10745 NW17thAv • 681-3307
Baiter Albert R 41 SanS«ttMlan»vCG 446-6205
Baiter Bruce 201"3NW64ihA» . . . . . . 620-S601
Baiter Christine 883Nf 89thsi ....................... 758-1179
Barter D 8205 SWH6lh51 .................... 233-7029
Baiter 0 6950 W 6th Av HIM ........... ........ 558-3273
Baiter DD 113808<suynfBr.d ........................ 895-0136
Baiter DH 8205 SW116th St ................ 251-8196
Barter OH 8205SW116thSt ................... 255-6319
Barter David 9325 CartyttAvSurlsdc- - 865-7805
Barter Dennis 10825 SW 14 2nd in ................ 251-4573
Barter Donald Young 7920 Onno Real . . . . 595-7717
Barter Donald Young oic—

14301 « !9thA« NM ............... 949-2581
Mobile Service ......................... 371-1904
Res 6520 SW 122nd St . . . . . . . . . 667-9942

Barter Dorothy 6026 SW6)slStSM 665-9372
BarterEE 19710NE23rd«v ................ 932-0010
Barter Edward ?451 Bnckeli Av - - 854-3815
Barter Eliiabeth 1434 NFB4thl)dNW 893-4860
Barter Eiport Corporation 1900 NW Wtr. t, 591-9819
Barter HR 36675Mam,«, • 856-2361
Barter Harold R 68401orhr»«ni 362-8970
Barter Harvey Judge l5M5NHi« wWvri 354-8771
BAXTER HEALTH CARE CORP OF

DADE DIVISION-
1851 Delaware PVwy ..... 633-6461
9750 NW 25th S; .......... 592-2311
Accounts Payable 9750NW TMhii S92-2311
Customer Service 9750 nw I'M Si 592-2311
Diagnostics Manufacturing

1851 Delaware PVwy 633-6461
Instruments Manufacturing

9750NW25thSt 592-2311
Labware Manufacturing 9750 NW 25th Si 592-2311
Marketing 97SONW?SihSi ............. 592-2311
Purchasing 9750NW25ihs( .............. 592-2311
Regulatory Affairs 1601 Delate P>w, 633-6461
Research Laboratories 1651 Dciw«e ii«» 633-6461
Technical Customer Service—

1851 Delaware rtwy 633-6461
Warehouse Annei mumitrv.h 592-6120

Barter Minnie E 6170 SW 62nd >r 5«
Barter Mitchell 5 19710 NE 23rd Av

667-4473
932-0062

Barter Paul 47 NE 75th Si - — . - . . . . . . . 759-8401
Barter Pearl 47 NE 75th St -..-.-.-.-... 759-4637
Barter Roberta 12205SW24thTo .--—--. 226-3655
Barter Robert 11086S SW 112th Av — — . . - . 271-9240
Barter Scientific Products 1900 NW97th Av - 591-3291
BAXTER SCIENTIFIC PRODUCTS

DIVISION ———.—..-.—...... 592-4620
Barter Scott 5130 SW 75th SI . - . - . - . - - . - . . . . . . 661-8446
Barter Theodore 8345 SW 86th Tet ........ 274-0977
Barter William D 10626NE 10thCt MShr«........... 893-3638
Bay Bulk Inc 1200 Seaboard D> wh.---.--.-- 888-8351
Bay Club Apis 11100 NE 7th Av NU ................... 895-8045
Bay Club At AventureThe vrooNtWndSi 931-3300
Bay Country Club Condo Association Inc

!77?ONRj>Rd 935-0828
Bay Drive Amoco B7S 71si Si MB • • - • • • • 864-5148
Bay Drug Slore pharmacy

9608NE 2ndAv MShrs ————.._................. 758-7941
Bay East Auto Sales 15551W 0.<ie «•> NMB- • 944-3793
Bay Garden Manor Condo Assoc

l250WeslAvMB ._.........—..................... 672-0178
Bay Harbor Dell 10679Stt.St Ba«Ht» is........... 865-5051
Bay Harbor Dermatology

1160KaneConcourse BavHbr Is- 866-2177
Bay Harbor Drugs

1001 Kane Concourse Bay Mb' Is............ 865-3746
BAY HARBOR FINE FOODS

1077 95th51 Bay Hbr Is—-.-............... 865-0331
Bay Harbor International Inc

1071 96th St Bay HO- |s .....—......... 864-6461
Bay Harbor International Realty Inc

1019 96thStBavHD. Is—•——..-..-——. 868-6800
Bay Harbor Island Manor Condominium

Association Inc
9660 W Bay Harbor Dr Bay Mbr IS——- 865-1622

BAY HARBOR ISLANDS TOWN
OF—

9665 Bay Harbor Iei Bay Hbr Is •----••.-—- 866-6241
Nights Sundays 8> Holidays -.— —-..-. 866-6241
Fire Rescue —

Emergencies Only ................... ................... 911
.Other Calls ............................ 596-8600

Broad Causeway Toll House 866-4409
Water-Sewer Depl ............... 866-6241
Police 9665 Bay Harbor Ter Bar Hurls 866-6241

Bay Harbor Maintenance Inc orwtf serv
1166 96th 51 Bay Hbr Is— —-——— 864-4701

Bay Harbor Office Building Inc
1005 96th St Bay Hb. Is— —-• 865-7661

Bay Harbor Optician Inc
101196th 51 Bay Htx Is— — ———.— ....- 864-4540

Bay Harbor Orthopedic 8, Sports Medical
Center 1085 Kane Cone Bay Hbr Is . - . - - - 866-4664

Bay Harbor Restaurant
1 111 96th St Bay Hbr Is-— 865-0585

BAY HARBOR SHELL-
150) Broad Cswy Bay Hbr is—— • - 861-6110
1501 Broad Cswy Bay Hbr is— ............ 868~0605

Bay Harbor Theatre 117096thst BayHbt Is 866-2441
Bay Harbour Continental Inc apis

H3S10JrdSiBayHl).|s ........... 864-3169
Bay Harbour Denial Lab Inc

1)60 96th St Bay HO. Is — • • • • • • • . . . . . . . . . . . . 866-3873
Bay Harbour Insurance Inc

117796lhSl BayMbrls-— • 864-3939
Bay Harbour Interiors Inc

1071 KJne Conr. Bay Hhi Is 864-6079
Bay House Tower Condominium

|7878NB.i,RO .......... 935-3472
Bay Island Fish Company Inc vjtd

7337NWJ7th«v 836-5398
Bay Kay Trading Corp B.WNWSoth Si 592-0272

OAKS MIAMI
SOROPTIMIST HOME
FOR THE AGED-
IJ'jNl J«lhSI
435N[34ihSt

573-4337
573-1346

Bay CM Pigs Veterans' Assoc 2S06 Brigade
1821SW9lh5t ....... ........... 649-4719

Bay Oscar «41 NC 17?nd SI 651-1755
Bay Park Towers ok 1101 Nl WiA» 573-5403
Bay Park Toweti Security \ia\ W sn «, 325-8584
Bay PlaiaCondominiums 'ITSRi.o MB 861-9911

BAY PLUMBING COMPANY -
J029SA»- —... ....
WHatw Jp •-. fl K———— •• • - - •

Bay Point BuilSers W SJtjalP*"1- 5o —
Bay Point Cleaners Inc J'?0 B-s^ av'te Bfv:
Bay Point Motri-Budgti Hott

446-S1-
it. .:'•

Bay Point Property Owners Associahon

Bay Purveyors I Distributors Inc mear
2177NW8thA. ———————————-

S-:-**»

57»-44S'

324-:::'

BAY RAG
See Our Ad At T-Shirts-Whol & Mfrs

6000 NW 32nd Ct • • •-——- 634-336J
Bay Rag And Grading Inc 5» Nvv;4i-.Si — 35*-!*'
Bay Realty Of Florida Inc 2335 8"$cav->e tn.: S76-5«Sr

eayRidgeCaroentry Inc 2966 »vemutj8'>a 931-''*
Bay Road Animal Hospital 1929 Outotk. up 53422"

Nights Sundays B Holidays •—•--.• 534-i:»
Bay Road Hotel 1128Bay >U MB-—— 673-»<*
Bay Shore Convalescent Center

16650WDwfwy NMB———————— »4i -if
Bay Shore Lutheran Church Mo Synod

5051 Biscay* BVd ——————-— 7S8-1J"
Bay Side Market Place Management

Office 401 fcscarw KM —••—••• 577-J3*
BAY STREET 980! soi.*Hvr, 666 nt
Bay Terrace Apartments Limited

12401 NE !6«iAv NM-——..._.............. 751--I"
Bay View Apartments 45^ if ixtsi 57"-T*
Bay Vista Condominium Association liu

BnONC IwSl •-- '"•'. ;'3
Baya George J 1370 Mendavu A. CG - 667-Sjt
Bayag Fabian J 15620 SW B6B-A. —-- 251-'"J
Bayamo Municipio Assn 222A NW 7tt< 51 •• - 649-o 1^
Bayamo Paint-Body 8 Radiator Shop

5131 f 10WAv rilh .—.................... . W.-lC
Bayamo Radiator 513H10rh»vHih • 6*: ::'
Bayamo Used Auto Parts 51311 10th A. xih 661 • -;":

Bayard Elsie 13854 sw67iMer ........... 385-?'*
Bayard J 6321 SW 21st Si —-—•••—•-• 26!-'«!

Bayard MA 4011 N Me*«l<art Av MB —- — •• - 53^-»l'
Bayard Mai 10460SW45W51 .——.-- I2'-(*
BayardoUrroi 1277 v\ flakier si — SJ; j»S
Bayas Charles WMD 350 NW 54th St AS :»
BayatNaghmeh 11901 BtscayneBwi • Si:. ^
BayaleOlga 2901 5V» 36th Ci •— 4-lv)U>
BayateRamon 3610 SW 5th >> -.—. . 441-191!
Bayatiadeh Mohammad ?422 Sw I08n< t. 551-3*3
Sayaty Jewelers 2788 NE 187tr, Si -— 93." T"
Bayaiyr !6B41NF»ihAvNMB——— 65J.J!'1
Bayberry Handprints Inc J600Nf 2nd A. S'6-^
BAYBERRY TRAVEL

19020NE7^h«> ............—...-—. 935-55W
BaybrookR 715 Nt 70th st ••-»——.—-.. 7So iSi1
Bayco Paint B Body Shop 7040 SW44it-i 66- '.53!
Bayder Oscar R17S41NE 7thPI ———......... 651-'!!1
Baydes Robert «25 5W29thSt 22' 10*
Baydes Vivian 1M5W71MSI Hlh- . - 822 4*

BAYER--- See Also Bear Behr Baer Baier
Bair Bare

BayerA 16740 NE 9m Av NMB— — —— — -••
Bayer A 1500 NW ijih Av —..———-.-—
Bayer A 78S5 SW 105th Av — — — — • •
Bayer Andrew 8 Jennifer 2701 RcoRd CG
Barer Beryl 5682 Nw 195th le-
Bayer Edwin & Mildred 5870 ;w 47th st
Bayer Fred 17570 Atlantic BNd .———..—
Bayer Harold J MD B555 Daikeith ir, •
Bayer Henry E 14102 SW 74» lei •••••••
Bayer Irving 133 jn.veisit> Or CG
Bayer J A 17000 NE 23rd A. •NMB---— •
Bayer Jack PB841swB6thSi .............
Bayer Jettrey A 10460 Sw 122nd Si — •
Bayer Joseph 626 Valencia Av CG
Bayer Kenneth 16950 Sw 137th Av —
Bayer M 4 19 SW 30th 80 .............—.....
Bayer MJ 3035 SW 26th St -.......-..—
Barer Olga 6951 Sharpecroti a -——-—• —
Bayer Robert W 6951 Snarpeoona
Bayer Sidney 13C N! 202nc ler —— - •
Eayer Sidney D 800 NE 195th St — — — -
Bayer Steven D ;'. is; Sw mm St
Bayer Theodore R 'BBfJ sw 1 isth 51
Bayer Theodore R jm 10661 s *enJa» D-
Bayer Y 7326 Coihns n. MB
BayerlDan 1

651-49*'
325- la»
S^S-Si11

665 -fa*
621-1*
666-3SH
931 •«»
823 -«7*

9« -r*
271-lti!

235-WL'
44i-57V
251-2«V
85J-r«i:
440- 13«
5St M«
36: -45*
65 i «*
651-SW
596 •&•
253-1»
SOS -0-5

Bayes Judith :S50B.>iR3WB •
Bayes Stuart D DMD 10621 N Kendall 0>

Res 9601 SWlC?nOMI - -
Bayeui Rolando 1M2N( M.am. Ci -
Bayllite Marine Inc i;80C'BiscayneBlvc
Baylord Ernest J 6101 :aGorcet>i MB
Baytord Rose Marie 53S3 Alton Rd UB
Baytront Automobile Center

70CB.VJ,', 91.0 — •
BAYFRONT INDUSTRIES INC

marine eool 422S Ponce i)e I eor Bhrf i C
Baylront Manor Apartmenu 620 N' t ; s> '.•
Baytront Trust 720 N( 26th St
Baygents Tina 200W Ocean Cirve
Baylekhran 2859ipona>dDi —•
8«ylenC70MON!2ndA, •

12601 tB»irS«uth Adv t, Put ' «ip

3-1-8*

446-S291
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Laboratories—Tett.ng-(Coirt't!)
PANAIR LABORATORY INC"

QUALITY COMTKOL
Fob - Ubeio.1. Wn,

Airenft •>«•»•
4301 NW 72nd A« ——-————— 594-9055

Pentneral Vascular Diagnostics Inc
1490 w 49th PI HMi......——-————•• 822-9191

Pittsburgh TnUof Laboratory
J901 NW 29th Av—.......———.——.. 633-7555

QC LABORATORIES INC -
COMPLETE

NON-DESTRUCTIVE
INSPECTION SERVICE

. FFA #5007
METALLURGICAL fc CHEMICAL

2170 Stirling Rd Hollywood
..................—-Muml T*l No-949-3166
....................—................ 925-0499

ScrnnMe-Shiiluit t Associates Inc
Son Testing Inspection & Cert
1MOO NW 2nd Av ———— — - ——— — 652-7010
1*201 SW 9Slh Av— — ... — — —— ... 233-9210

SCIENTIFIC MEDICAL LAB MC
2Mi sw 27th AV ........... ...... ...... 859-3326

SIDOIQ KHAN It ASSOCIATES INC
Foundation Eng. -Threshold lnsp*ction
95SO SW fc?th Av— ... — ..... — — — 662-2301

SmilkKine Bntciencc Lab
11SO NW 14th Si .——...——— — .... 325-0360

summiNE BIO-SCIENCE
LABORATORIES
S«e Our Ad Undtr Laboratories-Medical
5*01 NW 159th Si— ——————— 620-0650

South Florida Tejt Service Inc
9200 NW 58th St —— — — ——— ..... . 592-3170

South Florida Vauirlar Laboratory Inc
2500 E Haltandak Beach Blvd Hindi
......................... Miml Tel No-9454162

Southern Expo Testing Inc
2540 NW 29th Av— — — — ———— — - 635-3976

SPECTRUM LABORATORIES INC ——————— ~

Sub-Tropical Testing Service
•290 SW 120th St ———————— 233-5341

TASK Laboratories IK
10SSO SW 184th Ter——.........——— 235-5355

TekvD» Inc 1575 w 49th St Hlh............ 558-3896
TESTWEU. CRAI6 LABORATORIES OF FLA INC

• ConMruetni Material Twuaa
• Thrwhold Induction
• Quality Control
• GwtechniemJ Invettifation

And Day.
• AibeMM Solution
• Surrey. And Daifru
• Air Monkoriitf

7104 NW Slit St .--—-————...... 593-0561

Thermosonics Inc 19501 NE 10th Av ..-.-- 652-9584
Uhkg Company 2155NW2ithAv .......--633-7969
UNIVERSAL CERTIFIED SERVICES INC

V Ptim
Co.fWe.tkl, SA ft CoaVMMM

CERTIFIED TESTING ON-SITE
For BIW.C. liUrriou*! Or Ftmily

, Dnif • Pn-Mwiul • Akk T«Mi«(
Fre-EmplorintM EMIM

AWScrvM (Sobriety T«t)
TtM R«uli» 24 . 41 Hi,

301 Ebbtide Dr WPB ——--..... 407 663-0662

[Laboratory Equipment &
I fSupplies J

ANALYTICAL LABOrWOflES

STATE CERTTFIED
• ENVIRONMENTAL STUDIES

. • MICROBIOLOGY '
• HAZARDOUS WASTE
• MONITORING WELLS
• PRIORITY POLLUTANTS
« PESTICIDES
• INDUSTRIAL R & D
• DRUGS
• FORENSIC ANALYSIS
• IN HOUSE GC/MS

Serving All Of Florida

"FOR INFORMATION CALL"
SPECTRUM LABORATORIES INC

4550 N Di»ie Hwy Oklnd Pt
•——————Miami Tel No- 949-3216

ALLIED SCIENTIFIC INC
Large Stack-New It Used
668 Palm Av Hlh ————————— 885-0272

AMERICAN DADE-AMERICAN HOSPITAL SUPPLY
CORP—
See Banter Heinh Care Corf Of Oade Division

American Indu-Med Products Corporation
9»00 NW 25lh St....................—- 477-9700

BAXTER HEALTH CARE CORP OF
DADE DIVISION .,,««,1851 Delaware Pkwy-——————— 633-6461
9750 NW 25th St ————...—....... 592-2311

Bloquipt 13953 SWttth Si—————— 386-5178
BIOTECNACORP

SPECIALIZING IN THE
EXPORT OF

MEDICAL EQUIPMENT AND
SUPPLIES FOR HOSPITALS,
CLINICS & LABORATORIES

HABLAMOS ESPANOL
See Our Ad Under

Hospital Equipment 4e Supplies

-279-0550
BISCAYNE CHEMICAL

See Our Ad Under Janitors' Equipment

1215 NW 7th Av ---——---—...—.--324-1133
BRAINARD-KILMAN DRILL CO——————————

Enfincehnf Tctt Equipment For Soil*,
Concrete, Bituminmu a ConM Mitem!

2175 W Park Ct Stone Mountain Ga
......Toll Fret-Dial T & Then-BOO 241-9468

Cambridge Scientific Co 7162 NW 72nd Av- 885-5900

Many Buyers turn to the
SOUTHERN BELL YELLOW PAGES.

LAB EQUIPMENT-NEW & USED

CENTRAL LAB SUPPLY INC

InMrumenn And
7*13 Biscayne Blvd —--————— 757-7342

WINGERTER LABS INC
Consulting Engineers
1820 NE 144th St NM ..————..—— 944-3401

(^Laboratories—Veterinary ])
Inter-American Laboratory Service

9000 SW 87th Ct ————————— 270-1217
Primate Services Inc 17232 Perrine Av —— 238-4002
Veterinary Research Associates

FUN Diagnostic Laboratory
Servicing-Dade-Broward & P Bch Co
7110 N University Dr Tmrc Fl
...——..Tell Free-Dial T t Then-BOO 654-3058

Laboratory Equipment-
Repairing__________

Bw-Tronks Enterprises 3750 NW 28th St - 638-1989
International Medical Marketing Services

Inc
See Our Ad Under Laboratory Equipment
I Supplies
2237 NW 20lh St ———————....——— 638-4906

Chem-lndei 3*15 NW 7«th AV————- 59J-9418
CouHer EkKlronks Inc *OO W 20th St Hm- 885-0131
CurtM-Matheson Scientific Inc

6JO] Haieltine KM Or Orlando Fl
..........„.........:—Miami Tel No- 558-0831

Curtiss Laboratories Inc 4301 NW nth St - 871-1699
DIABETES RESOURCE CENTER

Complete Line Of Oabetes Products
*351 Sunset Or SM ...-.--——..—. 665-0555

DIAGNOSTIC* EXPORT INC
2»9 Alhambra CK CG——————— 448-9374

FENIX SCIENTIFIC INC——————————————
SCIENTIFIC EQUIP ft MEDICAL
SUPPLIES • EXPORTAMOS PARA

LABORATORAUOS Y HOSPITALIES
77*0 W 20th Av Nlh ——..———.—. 822-7303

SCOn LABORATORIES IN:
-------Toil Ffft-Pu' : \

SUN SCIENTIHC
Solvent. Aod> '

VISIT OI'R -
175SW201b *<> U»n..
......To« Fref-D.Ji ' N

Sybron Labo>-atory Product* ! n.
11401 Sw 40tr. St

Teed Rep Inc 10*<>I N • r^.- ••
TECHNICAL SYSTEMS

KEWAl'NEF -v !E
LAB F L K N : ' I

200 W Cimino Rrjt Bora = r

Florida Analytical Instruments Corp
1201 Coltms Av MB --—..———......... 532-7375

.HEALTH CARE EXPORTS
See Our Ad Hospital Equipment t Supplies
7500 NW 55th St........—.—.——— 594-0026

Hyperio* Inc 14100 Sw 13fcth St-——— 238-3020
INTERNATIONAL MEDICAL MARKETING

SERVICES INC
BROKERS SELF ft SERVICE

CLINICAL RESEARCH ANALYTICAL
SERV1CIOS. MESCADEO, COMPRAS

REPARACION, DESPACHOS
NUEVOS. RECONSTRU1DC4J

GUARANTISADOS

Temo Enterprises Corp ?«)' ..
TONEY DRILUNC SUPPLIES INC

Eafineen Te«ink : ̂ i
Concrete • S..,'. • \

Mohlt • Arir. • Mi
140*0 NW 14th Av OD< I •

Trace America 72*0 Nv> is--
V M X-Ray Service Inc 1R10 b

2237 NW 20th St - -638-4906

c
J & E Enterprises Corporation Of Miami

1250 NE 202nd St —.....——-...———. 654-1218
KENIN SCIENTIFIC DISCOUNT——————————

Microcode* Solo Ubwmtt
RefrMUeActen • Ccntrihuja
Fume Hood. • Ub Furmitvrt
PH Meten ft Ojrym M«er>

HerruKytomelenv TKeiiiiuinllirV.
New ft UMJ E4|wpment

ReuU • Wkolet̂ e • Ejport

1*30 NE 163rd St NMB --——.-.—. 949-7681

Laboratory Equipmen,
Supplies—Who. & M.

Bio Safe Corp 4571 S* 'it- -•
COULTER ELECTRONICS INC

600 W20th $t Hlh - - - - •
Diagnostic! Einon Inc

2*4 Alhambri Or CG
M 0 C Scientific Co r>9M N,.-. . s

(places
Bordar International Corp

«4«5 NW 12th St - - - - - -
Kress Joseph 17070 Colimi »,

CLacas—Whol & Mtrs'
FLORIDA LACE t BRAID COMPftN

INC
Large Stock For Immr-dMti
575 NW 24th St ————-

Life Medical Equipment
5850 Commerce Ln SM .-..-.—.-——.. 666-1818

(Please Ste Our DtspUy Ad This Page)
Lynare Scientific Inc 7340 SW 3<Hh Ter—- 262-4012
MARK PRODUCTS

DURALAB
Laboratory Furniture & Equipment

METAL & WOOD CASEWORK
Fume, Hoods

Industrial Lab*, School*,
Hoapiula, Univeraities

14218 SW 13*th St——————- 232-4461

American Lacquer And Solvent* To {

Medical Supply tnterMUonal Inc
14088 SW U9th Ct-—-——-——— 251-2828

Pace Medical Electronics Inc
7822 NW b2nd St—....—————...... 593-0126

PHYSICIAN DIAGNOSTICS
Providing Equipment. Reagents
Controls. And Disposable Supplies
For All Major Lab Testing Categories
.......Ton Free-Dial T & Then-800 633-0333

Physician Sales & Service Inc
1305 Poinsettia Dr Delr Bch

.........................Miami Tel No- 947-0417
Samuels Scientific Instruments IK

245 Riverchase Parkway East
Birmingham Al . —— .--Miami Tel No-444-6286

SCIENTIFIC SUPPLIES & TECHNOLOGY INC

Industrial Coatings-We E>pc--
1700W81H AvHIh —... . . . . .

CONTINENTAL COATING CORP
Industrial Maintenance &
Trade Paint Manufacturer
5701 NW35thCtHIh. .- -

Delta Laboratories Inc
See Our Ad Paint-whoi & w -
*40W 18th St Hin • - • - -

KEL-CLO CORP
Start With A Good Fmrsx
Please See Our Ad At Pa.-n •'.
54NE73rd St ——..... . .-

Lacquer Supply Inc
13*40 NW 19th Av Op-Lka

(Ladders'

LIFE ."-̂
MEDICAL
EQUIPMENT

LABORATORY • HOSPITAL *
RESEARCH 3

• Autoclaves • Anesthesia
• Centrifuges • EKG's
• Hemacytometers • Monitors
• Hematocrits • Surgical Tables
• Microscopes • Ultrasound

BUY* SELL • REPAIR
WE EXPORT eeo-iaia

' 5650 Comm«rc« L«n« 8M"
' (N«ar Univ. of Miami, CO)'

LARGE INVENTORY IN STOCK
• Medial • Du«n«lk
• Ltbonlory Supplies
• Microecopa
• RWnJlometen
• Spectra PhotorMlen
• Diafiiouk RcKtna
• MeurvPH, Oiypn Conduco»ity
• Syrinfet Needle*
• Other Hapitil DiqxMble Producn

EXPORT SPECIALIST
CARIBBEAN & LATIN AMERICA

Fu 305-477-425* . T.lej 2M7t7

Amencan Ladder t Scaffoid^q :-
Cicarwater

...—— Toll Free-Dial'1 i >•"
DUNCAN-EOWARO CO

Wood-Aluminum- F.berflU^
509 S Andrews Av Ft laudr'r.'v
.........................M.jm. •-• '

COLD MEDAL LADDERS —
PATENT SCAFFOLDING CO A r >

CORP
1440 N 30th Rd Hollrwoci.-' :

1»40 N 30th »d Hlwd V ..

HOUSE OF LADDERS SOUTH FLOW
. Wholesale Distribute.- '
. Fiberglass . Wood I

Aluminum . Slrtl Rollixo
. )' To 60' Ladders
• Stages & Ladder Jackt
. Scaffolds (Alum t Strrl)

Complete Inventory -
Truck Loan Prices Van & '•;,..

-CALL ror-.
SALES d i/TA': '<

House Of Ladders South Fie -.1
«860 N DKIC Hwy Oklnc D>

-—Toll Free-Dial 1 & '"'-

.
ScienUfit£u,Mj>ei «V Technology Inc

-
• i i r> ,.i'f'

. 593-21J7

Find it here quick and easy!

[ Classification Co" -

List each branch '
ness at the prnpe

the SOUTHERN BLL1



. . . , . ...< Ln>ani ut Pathology

MEDICARE & INSURANCE ACCEPTED
NO DOCTORS ORDER NEEDED

LOW PRICES
• FREE PATHOLOGY CONSULTATIONS

AVAILABLE 24 HOURS
• COMPLETE BLOOD TESTS • PREGNANCY
• DAILY FREE PICK UP SERVICE
• DRUG SCREENING-AIDS TESTING
• WALK-INS WELCOME
• COMPLETE ON SITE ALLERGY TESTING

INCLUDING FOODS
• FAST TURN AROUND TIME

SE HABLA ESPAXOL
MOb'-SA T * EVENMGS

2500 DOUGLAS ROAD
CORAL GABLES, FL 33134

442-08001

TOXITECII,
Otdtiuted jo ii Reitrr Lift

Licensed Uboralory Cert. * 11 2 I
Substance Abuse
Confirmation by GC/MS
Heavy Metdjs
Pesticides j
Alco/Screen (Sobriety Test)
Pre-employment Exams

4168 Westroads Dr. W««t Palm Beach, FL 33407

tntftrity

(407)842-9914

TESTING
AIDS
VD

DRUGS s

HERPES
- ALL BLOOO TESTS -

URINALYSIS • EKG
i NO DOCTOR'S ORDER NEEDED

• STATE LICENSED*
I HEALTH TESTING CENTERS

947-0707

DRUG & AIDS
TESTING

MON THRU SAT
COMPLETE LABORATORY SERVICE

« MEDICAL TESTING
WHILE-U-WAIT

PREGNANCY TEST - SAME DAY
MEDICARE APPROVED/INSUIUIICE ACCEPTED

SE HABLA ESPAftOL

858-3326
2541 S.W. 27 AVE

(SUITE 101)

IVi i".. building & lonsl'UttKui Trade*
Council 1651 NW 17th *.»-—•...—... -• 3ZM777

Miami Federadon Of Musicians
177« NW 2«|li Sl -......—............... 63J-3235

Miami Central Emptorm Association-
Local 1907 AFSCME aoil WFIaglerSt -643-2254

Miami Theatrical State A Motion Picture
Studio Employees I A T S E Local 545
1190 ME 135th St WM .................... 995-0025

MIAMI TYPOCRAPHICAL UNION
.........................................871-1605

Motion Picture Projectionists I Sound f
Technician Local 316 IATSE
101 Westward Or MSoai—...——... — 883-4121

Motion Picture Studio Mechanic Local 477
IATSE 10JS NE.125lh St NM .——..— 893-8585

Mnkiaai Uiuon Local 655 A F Of M
177» NW 2«lh St .———————— 633-3235

NABET Local 15 AFL-CIO —....-.......-868-6658
National Association Of Letter Carriers

Branch 1071 70NE J9thSt———-—576-0464
National Federation Of Federal Emptorm

Local 1453 1Z01 NW l»th St —.—--..- 325-9437
National Poll Office MaiViandltrt Lxal

318 425 NE Ulst St NM—...———- 895-7564
NURSING HOME AND HOSPITAL

EMPLOYEES LOCAL 1115
15«»0 NW 7th A«——-——-———— 6M-2545

Pipefitters U A Local Union No 725
11115 NW «th Av -.....—.............. 681-8596

Plaster Tender's Local Union No 635
2-ttfc NW62nd ̂ i......................... 633-8585

Pkimber's Local No 519 Federal Credit
Union J4OT NW 17th Av——--——. — 635-4809

PLUMBERS LOCAL UNION NO 519
Main Office 2«09 NW 17th A»—.... — 635-4571
Financial Secretary 2409 NW 17th Av- 635-4572

Roofers Local Union No 57
4J4<) NW Jitfl St MSws——--——— 885-9759

Sanitation Employees Association
1«00 NW J6th St......————.—.-.. 638-8283

Screen Actors Guild 2249 Douglas Rd ----- 444-7677
SCREEN EXTRAS GUILD

1190 NE 125th St NM ——.——.——.- 891-9714
Sheet Metal Workers Local No 32

20375 NE ISlhCt-— —--—————691-5971
South Florida AFL-CIO

4090 Lajuna St CO -..———.—-.-..—. 444-2499
SOUTH FLORIDA COUNCIL OF

FIREFIGHTERS
Miami-Miami Beach-Coral Gables
Oade County-Key West
Firefiohters Local Affiliate
1701 N\rV79thAv--—-———--—592-6860

South Florida ILA Container Royalty Fund
1610 Port Bivd —......................... 374-5660

Southern Conference Of Teamsters
1250 Hallandale Beach Blvd Hallandale

— .. —— ...........— Miami Tel No-947-8066
TEAMSTERS ft CHAUFFEURS LOCAL

UNION NO 390
Meeting 2nd Friday Of Each Month
2940 NW 7th Si.—.....—...—-..— 642-6255

A map in your ad will help people find you.

TOXICOLOGY TESTING
DRUG SCREENING

EMPLOYEE. LEGAL. PRE-EMPLOYMENI
URINALYSIS PROGRAM PLANNING
QUALIFIED FORENSIC STAFF WITH .

OVER 15 YEARS EXPERIENCE \
IN TESTING *

FOR STATE 9. FEDERAL GOVERNMENT
Wf SPECIALIZE IN GC-MS TESTING

» CHAIN OF CUSTODY

TOXICOlWTTflwi-^^w

.. .ii...ni MHO Uecorators Joint
Trade Board Inc 117} NE 12Slh St NM

United Brotherhood Of Carpenters Fourth
District 16300 NE 19th Av NMB

UNITED FOOD AND COMMERCIAL
WORKERS UNION LOCAL IC2S
16J7 NW27th Av—....................

United Scenic Artists- Local 879
99«1 SW37th Ter -—........——.

UNITED TEACHERS OF OADE-LOCAL
1974 AFL-CIO
Open 9-5:30 Men Thru Frt
2929 SW 3rd Av ——.----..———...
Education Proaram 2*29 SW 3rd Av --

United Transportation Union
79)5 NW 173rd St———————...

Upholsterer's InfL UniM Of North
America l5E«thCtH«i———————

C Labor R»l«iiow CoflsnMiuls
Covernment Supervisors Assoc

1410 NW 53rd Ter —...——-——-—... 477-4641
0 A H Consultants Inc 7970 NW 175th St • S21-M7T

Lab »74 SiVSih .-..
„ _ >-Di»tnostics IIK
Mcnda* Or — .„.— . .....

rLao 1J25 NW91 .
|CUnCALLA60RATO;>'V .«
• Oh* Mwy Oklrx) Pt M,J <0-

Ta« Fre»-0,al T t . .

»AU» • PmuritiJ • H Tenancy '
• BJooW Too Fo, Immi.,. -itioo '

f» Drof Screening • W.iv rf«tml
toUWTAL A PREON/- '-TV TE1
jJKULTS LESS THAN r HOU1

SM Dental Lahon*ori«*

(laboratories—-Medical
SM Alii Physicians * Smt
M.O.—Nraraloa ;̂ Alto Physicians ft
Surgeons—M.D.—Pathology

A EVE MEDICAL CENTER
See Our Display Ad Under Clinics
3900 NW 79th Av—-—............... 591-221
10*13 NW 12th St———--—..-'.—. 591-2."

AMTL Inc 19100 W Dinie Hwy—-----—- 932-
ACCUSCAN DIAGNOSTICS INC———————

MOBILE NON-INVASIVE TESTTNG
F« A^enJ * Vtnoui Dim*

SVrrrinf All D«fc Counly
«1«J SW 74th Ct ———————— 262-6797

ACEITUNO CLINICAL LABORATORY

COMPLETE
LABORATORY SERVICE
• Simon Complete in LWioraMrio

HEALTH CARDS
PRE-MARJTAL BLOOD TESTS

IMMIGRATION
COOPERATING

WITH
MEDICAID

&
MEDICARE

Open Monday .to Saturday

Study Center Inc
JaJrdStNMS

OF MIAMI BEACH LC4WSIMB—
Lit Inc

On** Laboratory Incswift si——.....
T MEDICAL LAB
PREGNANCY TESTING

^«,COMPLETE MEDICAL LAB SERVICE
STATE LICENSED .

MEDICARE APPROVE^
net VPS a DEL/rattEs D.*, :LY

»HSW 17th A,

TICS ASSOCIATES OF MIAMI

J»J>«r t Immunology Laboratories
•wic rVenor-Ronald Paul PHD

..........
»««ERlCANLABORATORy
BMCE
»»SW»7thCt

^>2-6«51 I

3«2-T2»7 I

270-WJ7 I

1330 Coral

- l̂asxr •••••--•-•
B»«las RdCl ..............
'""'*"• s« Our Display An I
'TORY ASSOCIATES

Allrrfy Cbnical Immunokxy Cuter Of The
Amencai 7400 W Kendjll Or ———----

Ailed Medical Tetlin* Service Inc
6«6 E 25th St HPh........—„.———— 83J-

Aided Mobile K-Ktj Inc
See Our *d Under X Bay
Laboratories-Medical & Dental
•»71 NW»»lh St ...-..-.--——.........477-

AMERICAN DAOE-AMERICAN HOSWTAL
CORP— .-
See Baiter Health Care Corp Of Dade Division-

BAXTER HEALTH CARE CORP OF
OAOE DIVISIOH
1151 Delaware Pkwy-—.--——— --
«7SO NW 2Sth St -.——————— 392-

Cabrera Medkal Laboratory lax
1420 SW 1st St—.-.--—.—..—-—— 64

Cardio-Vaxular Lab Of Nor.h Miami
Beach
Suite C-l
15 NW 168th StNMB .-•:.....

Cardiovascular Uiuat .«!"

"W»5lhSt ...
CENTER LABORATORY SERVICES ' ~1

MIAMI BEACH

>ma*n« Of Miami
SWImSt

Of Miam, IncSWiu, st



Dade Division Baxter Healthcar
P O Box 520672
Miami. Florida 3:

Preference 2

VKCSL OUO.O3£.£O I I

Telex 441295

Reference 2

October 26, 1987

Mr. Dale Twatchtmann
Department of Environmental Regulations
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400

Dear Mr. Twatchtmann:

Recently Baxter Healthcare Corporation, Dade Division (Dade)
engaged a consulting firm to conduct a study of the ground and
subsurface waters at our Dade East plant located at 1851
Delaware Parkway, Miami, Florida. Preliminary results of the
study indicate some contamination of the subsurface waters with
various levels of trichloro ethylene and its isomers.

To the best of our knowledge, there has not been any recent
spill of these materials. However, drums of trichloro ethylene,
lacquer thinner and paint solvents had at some time been stored
outside along the building unprotected from the elements. Some
of these drums rusted through and the contents leaked into the
ground. The area was cleared of these materials about 1973.
Additionally, in 1973 a piece of processing equipment known as a
lyophilizer overheated releasing trichloro ethylene on the
ground at the west end of the building.

At this time we cannot say whether the groundwater contamination
we have found was caused by Dade, but our initial findings and
based on the site history, we have requested our consultants to
provide us with a proposal and timetable to more fully delineate
the extent of the problem. This delineation must be completed
before any remedial action plan can be developed. Any
remediation efforts which Dade might choose to undertake would,
of course, be submitted to the responsible Florida Pollution
Control agencies for prior review and approval.

We plan to continue pursuing this matter and to report back to
you regarding our progress. Hopefully we will be in a position
to have a meeting with personnel of your office within 30 days.

Sincerely,
C~ /> r*

t^t^-a W -h
Edward Savard, Ph.D. >. *»
Director
Safety and Environmental Affairs

ES:vc

NOV 3 1987

BUREAU OF
OPERATIONS



C- s' >^'} ••' 'x

Dade Division
Baxter Healthcare Corporation
P O. Box 520672
Miami, Florida 33152-067?

C E R T I F I E D
No. 545999

M A I L

Mr. Dale Twatchtmann
Department of Environmental Regulations
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, Florida 32399-2400



Reference 3
STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

SOUTHEAST FLORIDA DISTRICT
1900 SOUTH CONGRESS AVENUE. SUITE A
WEST PALM BEACH, FLORIDA 33406
(305) 964-9668

MAY 1 3 1988

")
BOB MARTINE2

GOVfXNOR

DALE TWACHTMANN
SECRriARY

J. SCOTT BENYON
DISTRICT MANAOER

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Edward Savard, Ph.D.
Director
Safety and Environmental Affaires
Baxter Healthcare Corporation/
Post. Off ice Box 520672
Miami. Florida 33152-0672

Dear Dr. Savard: L. • —

RE: Dowicide (2,4,5-Trichlorophenol)

The Department has completed review of your April 14, 1988
letter regarding the chemical product Dowicide.

Be advised that the State of Florida is not obligated through
agreement with the United States Environmental Protection
Agency (EPA) to accept this material.

In the immediate future, we suggest that you contact the EPA at
the following address:

United States Environmental Protection Agency
Region IV
345 Courtland Street. N.E.
Atlanta, Georgia 30365

Should you have further questions for the District, please
contact Mr. Paul Wierzbicki at telephone 407/964-9668.

Sincere ly , , -^ f
( \^t . • • i i / '•*,_ 'I- I A / ' /0-?~~7 / *
^-rjyis (A/V_'1> L/ ' - -^~i' [/v l''*^ /*^~-^^

Janeu A. Johnson .
Enforcement Manager

I /JA3:paw/162

cc: Office of General Counsel, DER. Tallahassee
James Scarbrough/EPA Region IV, Florida RCRA Activities.

Atlanta
File. Reporting Coordinator
Mara Austin, Metro-Dade Environmental Management
West Palm Beach DER files



State of Florida
DEPARTMENT OF ENVIRONMENTAL REGULATION

FOR ROUTING TO OTHER THAN TMt ADDRESSEE

To:

Toi .

Toi .

MEMORANDUM

TO: Raoul Clarke, DER, Tallahassee
CfV̂FROM: \<^Paul Alan Wierzbicki. SEFD Hazardous Waste Compliance

DATE: February 4, 1988

SUBJECT: Request From Baxter Healthcare to Store Acutely Toxic
Waste Beyond the 180 Day Accumulation Time Limit for
Small Quantity Generators of Hazardous Waste

On January 8. 1988, this office received a request from Dr.
Edward Savard, Ph.D. (Director. Safety and Environmental
Affairs) Baxter Healthcare Corporation, Dade Division. 1851
Delaware Parkway, Miami, Florida 33125, telephone
305/633-6461, regarding the on-site accumulation of hazardous
waste. Specifically, Dr. Savard requested an extension of the
180 day accumulation time limit for small quantity Generators
of Hazardous waste for about five pounds of trichlorophenol
(F027.) A copy of his request is enclosed. On January 20,
1988. the SEFD granted a 30-day extension for the 180-day
limit. A copy of our letter is also enclosed.

Since the waste is listed for acute toxicity, we were incorrect
in allowing the 30-day extension from the 180 day-time limit.
(We should have only allowed 30 days from the 90 day limit for
SQG's storing greater than one kg of acutely toxic waste listed
in 40 CFR 261.31).

Title 40 CFR
requirements
requirements
greater than

Part 261.5 (e) requires SQG ' s to
of 40 CFR 260-266 as well
if the acutely toxic
90 days.

as the
waste is to

meet the
permitting
be stored on-site

FED 11 1988

HAZARDOUS WASTE



u

Memo to Raoul Clark
February 4. 1988

Dr. Savard claims that there are no facilities currently
available for the disposal of this material and he seeks to
permanently store the waste on site until a treatment or
disposal facility is found. We have informally checked on
this, and no facility could be found by telephone.

On January 26, 1988. 1 telephoned Dr. Savard and asked him for
a list of the TSD's he has contacted, and a description of how
the waste is to be stored on-site.

Your direction on this is requested.

PAW/119

cc- West Palm Beach DER files
File, Monthly Logs



Miam: fioiios 33i5i'-™"
Reference 4

January 7, 1988

Department of Environmental Regulations.. „ -p.^rj
Hazardous Waste Management Program ;.•...--•
1900 South Congress Avenue, Suite^ A i..1) n ...
West Palm Beach, Florida 33406 ''uo <-'••••• J

Attention: Mr. Paul Wierzbicki
l .

Ref.: Baxter Healthcare Corporation
Dade Division ,
1851 Delaware Parkway
Miami, FL 33125
EPA No. FLD007854359

Dear Mr. Wierzbicki:

We have been advised by Mr. Paul Parsons of the U.S. EPA office
in Washington, B.C. and Mr. M. Redig in Tellahassee, Florida, to
contact your office to obtain an exemption from the 180 day rule
for Small Quanti-y Generators [40 CTR 261.5, 262.34(d)-(f ) ]
regarding the disposal of trichlorophenol (TCP), F02"7 . This is
recrLLired in craer to store the material by a Small Quantity
Generator without a storage permit.

As you are aware, there are no approved transporters or disposal
sixes in the U.S. approved to hancie TCP, risking ir impossible
to comply with 40 CFK 261. 5 (g) (3) of the regulations. We
request a letter of exemption for this item allowing for
indefinite szorage in Our hazardous wesze area ĉ rtil such tias
that an approved disposal site becomes available. The inventory

Thank you for giving this matter your immediate attention.

Sincerely,

/> J

Edward Savard, Ph.D.
Director
Safety and Environmental Affairs

ES:vc



STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

SOUTHEAST FLORIDA DISTRICT
1900 SOUTH CONGRESS AVENUE. SUITE A
WEST PALM BEACH. FLORIDA 33*06

iJAN 2 0 1988
CERTIFIED MAIL
RETURN RECEIPT

BOB MARTINEZ
OOVt«w«W

DALE TWACWTMANN

J. SCOTT BEN YON
DISTRICT MANAGER

REQUESTED

Dr. Edward Savard, Ph.D.
Director. Safety and Environmental Affairs
Baxter Healthcare Corporation. Dade Division
1851 Delaware Parkway
Miami. Florida 33125

Dear Dr. Savard:

RZ: Your Request for Extension of the 180 day Maximum
Accumulation Requirement Received January B, 1988.

The Depart
extension

262.34all
cay tine 1
circtnstan
an extensi
request, t

ment acknowledges receipt of your request for an
cf the 1BO day maximum accumulation time limit for
tity generators cf hazardous .waste. Title 40 CF?.
ows the Department to grant an extension of the 180
init ''cue to imfcreseen, temporary and uncontrollable
ces." The rertlaticn allows the Department to grant
on of up to thirty (30) days. In considering yotr
he Department hereby allows the thirty cay
Yet nust properly manifest the accumulated waste

off-site to a permittee hazardous waste treatment, storage cr
disposal facility within 210 days following the 6ate originally
designated as the accumulation start date.

Manifest recrords must be kept in good order for inspection and
verification purposes. Please be advised that disposal costs
are not justification for allowing the extension. This
extension is not to be applied to any other waste streams nor
for future hazardous waste generation.

Should you have questions, pi-ease contact Mr. John "Petronio at
telephone 305/964-966E,

Sincerely.

Jan4t/A. Johnson
Enfio/cement Manager\y
JAJ:jpd:1S7

cc-. Office of General Counsel, DER, Tallahassee
Metr6polita-n_ Dade County Environmental Resources Management
Charlie Bied:ermann, DER. Tallahassee " ._' ' • - •-- - .
File Reporting Coordinator ,-. _ ,.
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OS
The Atrium Financial Center-Suite 404

1515 N. Federal Highway
Boca Raton, FL 33432

(407) 395-9505

July 26, 1988

Reference 6

. „
U

O V

Dr. Alex Padva
Dept. of Environmental Regulation
1900 So. Congress Ave.
West Palm Beach, Florida 33406

Dear Alex,

Please find enclosed copies of my correspondence relative to the
"Dowicide" at Baxter Health Care in Miami.

Should the Atlanta EPA make a sample available or locate a parallel
situation for us we will let you know. If you should come across
anything that might lead to a pilot on "Dowicide" or any other toxic.
Please call upon us.

Alien F. Legel
CEO

HAZARDOUS WASTE



u
The Atrium Financial Center-Suite 404

1515 N. Federal Highway
Boca Raton, FL 33432

(407) 395-9505

July 14, 1988

Dr. Edward Savard
Baxter Healthcare Corporation
P.O. Box $520672
1851 Delaware Parkway
Miami, Florida 33152

Dear Dr. Savard,

Please find enclosed the quote you requested to eliminate the 164 liters of 2% Dowicide
Solution presently in the Baxter inventory.

The quote is eight thousand, nine-hundred dollars for one hundred and sixty four liters
of 2X Dowicide Solution.

We are prepared to reduce the "Dowicide" solution by 99.9999* and provide a Certificate
of Destruction as verified by Broward Testing Labratories. This service would be
effected at your site in the same manner as the original Pilot Study of this year.

It is expected the work would be completed within three days and we could be prepared
to commence the process within five days of receipt of a purchase order.

Ozonies Recycling Corporation is interested in developing a long term, abatement
relationship utilizing our patented technology, not only to aid in reducing levels of
contaminates in the waste stream, but to render the effluent fit to be recycled.

Vie look forward to working with you on this and other related matters.

Respectfully,

lien F. Legel
C.E.O.



o
The Atrium Financial Center-Suite 404

1515 N. Federal Hig-hway
Boca Raton, FL 33432

{407} 395-9505

July 25, 1988-

Mr. Barry Swihart
Chief of Bureau, Waste Planning § Disposal
Department of Environmental Regulation
26 Blairstone Road
Tallahassee, Florida 32399-2400

Dear Barry,

Please find enclosed a copy of the report on "Dowicide Destruction."
After talking to you this afternoon, we reached Andy Wilson of the
Pesticide § Toxic Division at USEPA in Atlanta. He explained the
reason they were taking the Baxter Dowicide:

a. it was a small amount.
b. they were unaware of an approved method to destroy it.
c. they were going to incorporate it into their sample

supply in Atlanta, getting it via the field office in
Lakeland.

He expressed an interest in getting the right people in USEPA Atlanta
involved so a demonstration could be executed somewhere to the mutual
agreement of the Florida DER the Atlanta USEPA and Ozonics.

It would have been nice to have used Baxter's Dowicide because there
was a significant sample, a place to effect the demonstration, an in-
dependent testing labrotory to monater and report on the pilot, and a
funding source motivated to pay for the process. But alas Baxter has
accepted EPA Atlanta's offer and is off the hook.

My hope is Andy Wilson will respond to our request to help effect a
demonstration soon, now that he has disrupted our use of Baxter's
Dowicide.

As anything develops, we will notify you.

Respectfully,

Alien F. Legel
CEO

cc
Alex Padva



The Atrium Financial Center-Suite 404
1515 N. Fe<ieral Highway
Boca Raton, FL 33432

(407) 395-9505

July 25, 1988

Mr. Andy Wilson
Pesticides and Toxics
USEPA
Atlanta, Georgia 30308

Dear Andy,

Please find enclosed a copy of the "Dowicide Destruction" report we
discussed.

Unfortunately with Baxter Healthcare off the hook we do not have access
to a sample of Dowicide to pilot and demostrate for the Florida DER and
yourselves.

Perhaps you might interest your collegues in finding a situation in Florida
or Georgia, where we might demonstrate our technology as well as abate
someones inventory.

We had: negotiated financial arrangements with Baxter which would have
covered the costs of .:the pilot including the third party. reports. We
would however be prepared to do whatever is necessary to get our technology
on the list as an approved method to dispose of 'Dowicide:1

We believe there are a great many other similarly constituted toxics and/or
pesticides that we could destroy given the chance to demonstrate.

It must be kept in mind that we operate at ambient temperatures and do not
create any unwanted by-products or require the landfilling of anything.

Since our system is mobile, there is no need to transport toxic wastes.

Also, inclosed is a copy of the Research triangle bench study on our sys-
tem as it applies to PCBs in water and sediments.

Respectfully,

Alien F. Legel
CEO
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McDlAL A-TJ3N PLAN FEE

Check No.
P A I D
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. Dale Rec'd<aSte îSS_ Initials

CWTAMIhJATION ASSESSMENT PLAN
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February 1988

Prepared for:
Baxter Healthcare Corporation

Dade Division
P.O. Box 520672

Miami, Florida 33152

Prepared by:
Geraghty & Miller, Inc.
Ground-Hateac Consultants

2700 PGA Boulevard, Suite 104
Palm Beach Gardens, Florida 33410
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CONTAMINATION ASSESSMENT PLAN
BAXTER HEALTHCARE CORPORATION

DADE DIVISION
MIAMI, FLORIDA

INTRODUCTION

Baxter Healthcare Corporation, Dade Division, authorized Geraghty &
Miller, Inc., in December 1987 to prepare this CAP (Contamination
Assessment Plan) for the investigation of possible soil and water
contamination at its Miami, Florida, facility. This facility is located
at 1851 Delaware Parkway, as shown on Figure 1.

Geraghty & Miller, Inc., conducted a preliminary investigation, and then
completed a Preliminary Findings Report during September 1987. During
the preliminary investigation, trichloroethene; cis and trans-1,2-
dichloroethene; and vinyl chloride were identified in water samples from
some monitor wells northeast of the main building. The locations of
wells are shown on Plate 1. These compounds were detected by EPA Test
Method 601 (purgeable halocarbons). Baxter Healthcare has requested that
Geraghty 4 Miller expand the investigation to include the possibility of
contamination from paint and/or paint thinners previously stored in
containers between the cooling towers and emergency generators. The
compounds previously identified appear to extend beyond the existing
outlying monitor wells, except toward the east. The locations of the
existing monitor wells are shown on Plate 1. The distribution of
compounds and the local ground-water flow patterns may be influenced by
rainfall, levels in nearby surface-water bodies, and a storm-water
pipeline running west to east across the criveway.

It was determined during tne preliminary investigation that the storm-
water pipeline acts as a line ftf.«iocal ground-water recharge or
discharge, depending upon ground-water elevation. On a larger scale, the
ground-water flow pattern may be influenced by the Miami River located
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about 300 feet northeast of the site, and the Tamiami Canal, located
about 700 feet to the northwest. According to a Metropolitan Dade County
Department of Environmental Resources Management map of the "Wellfields
Cones of Influence" dated December 1980, the site is outside any 210-day
travel-time contour and outside any maximum-day protection area contour
for major wellfields in Miami.

The objectives of this investigation are to (1) determine the
concentration of suspected contaminants at the property line, (2)
determine the rate and direction of ground-water movement (if this can be
assessed considering the influence of storm-water drainage), and (3)
collect hydrogeologic information to determine if a remediation program
is necessary and, if so, the most effective design. The ultimate
objective of the project is to achieve levels of contaminants established
by the County and State. These levels are to be agreed upon before any
remedial plan is implemented.

SCOPE OF WORK

During implementation of this CAP, five shallow monitor wells and one
intermediate-depth monitor well will be installed. Split-spoon soil
samples will be obtained while installing the wells and soil samples will
be taken from five additional locations. At two of these additional
locations, soil samples will be obtained by hand auger; at the other
three locations, soil samples will be obtained by split-spoon. The
locations of the proposed monitor wells anc! soil samples are shown on
Plate 1. The soil samples will be surveyed with a TIP air analyzer
manufactured by Photovac, Inc. As described in the next sections,
selected soil and water samples will be sent for laboratory analysis.
These activities will assist in determining the extent of contamination.
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Pioneer Laboratory, Inc., (HRS Certification numbers 81142 and T81Q10)
will analyze the samples. Pioneer's Generic Quality Assurance/Quality
Control Program is included as a separate document. As a quality
assurance check and in order to compare data, one water sample duplicate
will be sent to Orlando Laboratories, Inc., (OLI). OLI conducted the
previous analyses.

Prior to evacuating and sampling the wells, water levels will be
obtained; this may need to be done on several occasions. A slug
permeability test will be conducted. These activities will assist in
determining the rate and direction of ground-water movement and provide
hydrogeologic information.

The activities during implementation of the CAP, results, conclusions and
available abatement alternatives will be summarized in a final report
incorporating a summary of the preliminary findings and this will
constitute a CAR (Contamination Assessment Report). A timetable for
implementing the CAP and reporting the results in the CAR is shown in
Figure 2.

Soil Samples

Soil-sample locations I and II were selected in the areas where the
containers were stored. Split-spoon samples will be collected to 14 feet
below land surface. If contaminated soil is encountered in this area, it
will not be possible to fully determine the extent because there is not
enough area to operate a drill rig and there are underground utilities in
the area. Soil-sample location III was selected based upon TIP meter
readings while installing Well 2D during the previous investigation.
Organic vapors were only detected to^aj^epth of 6 feet. Split-spoon soil
samples will be collected to a depth of 10 feet here.
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At the above three locations, three such samples above the water table
will be collected and analyzed by Pioneer Labs; top foot (immediately
below any asphalt), 2 to 3 feet deep, and 3 to 4 feet, deep (anticipated
water-table interface). Additional samples below the water table will be
collected continuously at intervals of 2 feet. Each additional soil
sample will be analyzed by the laboratory only if contaminants are
detected within 4 feet above it or if the TIP meter indicates a reading
above 10. Samples will be analyzed for purgeable halocarbons and
aromatics (EPA Test Methods 601 and 602). These methods include
trichloroethylene and its breakdown products; benzene; toluene; xylene;
and a number of additional constituents. Chromium, lead, and mercury
will be tested in soil samples from Locations I, II, and III from the
three shallowest depths for laboratory analysis using the hazardous waste
EP Toxicity extraction procedure. Three of the split-spoon soil samples
with the highest concentrations of metals or volatiles will be analyzed
for arsenic, barium, cadmium, selenium and silver (EP Toxicity extraction
procedure). If any of tnese additional metals are detected initially in
soils, that parameter will be tested in other soil samples with suspect
contamination.

Soil-sample locations IV and V will be hand-augered as deep as possible;
access to these areas with a drill rig would be extremely difficult. It
is anticipated that limestone will be encountered between 1 and 2 feet
deep and that further augering will not be possible. The cuttings will
be surveyed with the TIP meter. The results will be evaluated, along
with results from the other surveyed locations.

Monitor Wells and Water Samples;

The monitor wells will be install^ ajt the proposed locations shown on
Plate 1. The wells will be designed and installed as listed below and
similar to the previous investigation. Additional specifications and the
proposed construction details of the monitor wells are shown on Figure 3.
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o Five shallow wells screened from 6 to 13 feet deep (screen length, 7
feet)

o One intermediate-depth well screened from 30 to 35 fee: deep (screen
length, 5 feet)

o Hollow-stem auger method of drilling

o Continuous split-spoon samples collected in advance cf the auger to
15 feet below land surface in the shallow borings

o Similar split-spoon samples will be collected in tfs intermediate
boring, except that below 15 feet the samples will te collected at
5-foot intervals.

o Piping will meet NSF Standard 14 specifications (National Science
Foundation, 1980, Plastic Piping Components and Related Materials).

o Sections connected with 3 non-protruding stainless steel screws

o Backfill borehole with silica sand (grade 6/20) to at least two feet
above the top of the screen.

o Backfill remaining borehole with neat cement grout (minimum three
feet of cement below land surface)

o Steam-clean down-hole equipment between holes

o Clean split-spoons between samples with "Micro" laboratory cleaning
solution and rinse with distilled water.
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After the new monitor wells are completed, water samples will be obtained
from Wells IS, 2D, 35, 45, 5S, 6S, 70, WH, WK, IDS, US, 13D, US, and
15S. Samples will be analyzed for purgeaole halocarbons and aromatics
(ERA Test Methods 601 and 602). If metals are detected by the EP
Toxicity procedure in soil samples, then water samples shall be obtained
from wells close to soil-sample locations and analyzed for detected
metals. A minimum stabilization period of three days will be allowed
between developing and sampling the wells.

SAMPLING METHODOLOGY AND MATERIALS

Both soil and water samples will be placed in ice coolers immediately
' after collection. Sampling equipment will be cleaned with "Micro" soap

solution and then rinsed with distilled water.

*
; Soils - A stainless steel tool will be used to transfer the soil f.rom the

sampling device to the sample container. Clean sample containers will be
r '
j obtained from the laboratory. Pioneer Laboratory generally suppliesi

wide-mouth glass bottles with Teflon liners inside the caps. No
preservative is used inside the containers for soil samples.

* Water - Monitor wells will be evacuated of three to five casing volumes
i. by either pumping or bailing water from the well. Water will be removed

from near the water surface in order to ensure that any stagnant water is
| removed from the water column. Samples will be collected using a Teflon

bailer attached to monofilament line. For volatiles, care will be taken
< to minimize aeration of the samples during the process of sampling and

transferring the water. The sample container will consist of a glass
' vial with a Teflon septum in the cap. It is expected that no
* preservative will be added to the Jpjptfcles; Pioneer Laboratory generally

analyzes the volatile samples within seven days of collection. If the
laboratory anticipates that dus to scheduling the sample will be analyzed
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between eight and 14 days, hydrochloric acid will be added to the vials
prior to sampling. For metals, bottles will be preserved with nitric

acid.

Respectfully submitted,
GERAGHTY 4 MILLER, INC.

Doug Loeser
Staff Environmental Specialist

Thomas L. Tessier
Vice President
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FIGURE 2
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PLATE 1
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INDEX OF INFORMATION
REQUESTED IN

"DEPARTMENT OF ENVIRONMENTAL RESOURCES MANAGEMENT
CRITERIA FOR SITE ASSESSMENT-

ITEM LOCATION

1. Site Ma*p Plate 1

2. Soil Samples Page 3

3. Water Samples Page 4

4. Laboratory Page 3

5. Monitoring-Well Construction Page 4 and
Figure 3

6. Sampling Methods Page 6

7. Determination of Cone of Influence Locations Page 2

8. Plan Review Fee *

9. Timetable Figure 2

10. Hydrogeological Information Page 1

* The Plan Review Fee will be submitted separately by Baxter



Dade Division (er Healthcare
P.O Box 5?0672 —
Miami, Florida 33' Reference 10

Telex 441295

une 10, 1988

Ms. Delores Smith
Environmental Resources Management
Metro-Dade Center, Suite 1310
111 N.W. 1st Street
Miami, Florida 33128-1971 BUREAU OF WAS l £ O

Twin Towers
Re: Containment Assessment Plan for

Baxter Healthcare Corporation
Dade Division, 1851 Delaware Parkway
Miami, Florida

Dear Ms. Smith:

As per our agreement of 5/23/88 requesting an extension for our date of
submission (June 1988), you will find enclosed a copy of the Contamination
Assessment Report prepared for Baxter Healthcare Corporation, Dade
Division, by Geraghty and Miller, Inc.

Among the various abatement plan suggested in the report, Dade is
considering the following: Water recovery and treatment will consist of
multiple wells with packed-column air stripping treatment. Various means
of treated groundwater disposal are still under advisement. A possible
solution is the use of storm-water discharge, however, we feel that
considerable delay might be encountered in obtaining an NPDES permit if
required from the U.S. EPA. The most likely method is the use of the
sanitary sewer system. This must be further investigated to determine if
a permit can be obtained from the POTW. The use of a shallow trench for
groundwater reinjection does not seem feasible because of the limited
space available at this facility.

Important to our proceeding with any abatement alternative, DERM must
advise us of the final TCE groundwater levels that must be achieved in
order to consider remediation complete. We will pursue the remedial
action further upon receiving your response to the enclosed report.

Please contact my office at (305)-633-6461, Ext. 343, to set up a mutually
agreeable time for Mr. G. Patterson and myself to review the above
matters.

Sincerely,
*

-CiT-C/
Edward Savard, Ph.D.
Director, Safety & Environmental AffalrVs"**

ES:vc

Encls.

..Jf

tisi 4 Jr*
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DADE DIVISION
MIAMI, FLORIDA
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Baxter Healthcare Corporation

Dade Division
P.O. Box 520672
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Geragnty & UilTer, Inc.
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Palm Beach Gardens, Florida 33410
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CONTAMINATION ASSESSMENT REPORT
BAXTER HEALTHCARE CORPORATION

DADE DIVISION
MIAMI, FLORIDA

INTRODUCTION

During June 1987, Baxter Healthcare Corporation, Dade Division authorized
Geraghty & Miller, Inc., to provide hydrogeologic consulting services at
its Miami, Florida facility. A preliminary site investigation was

; conducted, and a Preliminary Findings Report was completed during
September 1987. Baxter Dade Division authorized Geraghty & Miller, Inc.
to proceed with a Contamination Assessment during March 1988. The
subject facility is located at 1851 Delaware Parkway. A site location
map is shown as Figure 1 and a site plan is included as Plate 1.

During 1985, the Owner hired a consultant to investigate the possibility
that discharges had occurred. Two areas of the site were of special
concern - a container storage area located northeast of the main building
between the cooling towers and the emergency generator, and an emergency
overflow vent located at the northern corner of the main building. Based

, on information in the Owner's files, soil samples from the container
| storage area contained trichloroethene as high as 107 ppm (parts per

million). Monitor wells were installed by the consultant. Well MW-1
I (now designated as Well WH) produced water with detectable concentrations

of trichloroethene (0.633 mg/L or milligrams per liter); trans-1,2-
dichloroethene (0.871 mg/L); and 1,1-dichloroethene (0.0018 mg/L). Lower
concentrations of trans-1,2-dichloroethene and 1,1-dichloroethene were

j found in water from Wells WC, WD, WE and WF.

«**••»*

, During Geraghty 4 Miller's 1987 investigation, Orlando Laboratories
i identified concentrations of trichloroethene (0.099 mg/L) and cis and

trans-1,2-dichloroethene (0.006 mg/L) in water samples taken from Well
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WH. These concentrations were greatly reduced compared to the 1985
study. The highest total concentration of purgeable halocarbons
identified in the 1987 investigation was in water from Well 6S, which
contained trichloroethene (0.26 mg/L) and cis and trans-1, 2-dichloro-
ethene (0.22 mg/L).

On an overall scale, the ground-water flow pattern may be influenced by
the Miami River located about 300 feet northeast of the site, and the
Tamiami Canal, located about 700 feet to the northwest. It was
determined during the 1987 investigation that the storm-water pipeline
that bisects the area of interest influences the ground-water flow
pattern. It was determined that the site is outside the "maximum day
protection area" of any major wellfields. During the 1988 Contamination
Assessment, the investigation was expanded to include additional chemical
parameters that could provide evidence of contamination from paint
products previously stored in containers between the cooling towers and
emergency generators.

FINDINGS

1. Monitoring wells installed on the site in 1985 are approximately 9
to 14 feet deep. Screen intervals and construction materials are
unknown. Ten shallow wells (screened from 6 to 13 feet deep) and
three deep wells (screened approximately from 30 to 35 feet deep)
were installed during the 1987 and 1988 investigations.

2. The site is located over the Biscayne Aquifer which extends to
approximately 100 feet deep. The material to 35 feet deep consists
mostly of sandstone and limestone. Clay or sand lenses wereiff ~*
encountered at various depths in individual boreholes. The fresh
water/brackish water interface exists at depths of 30 to 35 feet
beneath the site.
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3. Shallow ground-water flow at the site was generally away from the
center of the site (beneath the paved driveway) toward the Miami
River to the north and toward the main building to the south on July
22, 1987; April 29, 1988; and May 11, 1988. This appears to be the
dominant flow pattern for the site. On August 28, 1987, flow was
toward the center of the site. The shallow ground-water flow
patterns may be influenced by rainfall, levels in nearby surface-
water bodies, and a storm-water pipeline running west to east across
the site. Ground-water flow rates of 0.1 to 0.5 feet per day are
expected to be typical.

A. A vertical component of ground-water flow (usually downward) exists
at times beneath the site. The magnitude and direction of this
vertical component is likely to be influenced by local features
also. Recharge to the ground water and its downward movement is
limited by the presence of impermeable parking areas.

5. Laboratory analysis of soil samples indicated the presence of only
trace concentrations of toluene and trichloroethene at one location.

6. Trichloroethene; 1,2-dichloroethene; and vinyl chloride were
identified in water samples taken from some monitor wells northeast
of the main building. Trichloroethene and vinyl chloride exceeded
Florida ground-water standards for Class G-II water in several
wells. The highest concentrations were detected in samples from
wells adjacent to the main building and to the north, although
samples from wells located to the east also contained elevated
concentrations. Trichiorosthene and vinyl chloride are present in

•*> -*
the ground water at the northeast site boundary and extend to the
southwest of the parking azea. Sased on available data,
concentrations of these compounds may be detected in ground water
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beyond the northeast site boundary. Vertically, trichloroethene and
vinyl chloride are present to a depth of 35 feet beneath the site at
some locations.

7. It appears from the distribution and relationship of the identified
substances that trichloroethene is the main compound that has been
introduced into the ground water. Vinyl chloride 1,2-dichloroethene
(cis and trans) may be degradation products of trichloroethene.

8. The movement and concentrations of the identified compounds may be
influenced by the presence of the storm-water pipeline.

9. The affected volume of sediments to a depth of 35 feet is 840,000
cubic feet. Soil does not appear to be affected to such a degree as
to require removal during remediation.

10. Aoatement alternatives and corresponding cost estimates have been
reviewed and evaluated for this site, including ground-water
recovery, treatment and disposal options. A no action option is not
considered by Baxter Dade Division to be an acceptable alternative.

MONITOR-WELL INSTALLATION

Monitor wells for the preliminary investigation were installed between
June 26 and July 2, 1987 by Amdrill, Inc., of Port St. Lucie, Florida.
Five shallow monitor wells (Wells IS, 3S, 4S, 5S and 6S), screened
between 6 and 13 feet deep, and two deeper monitor wells (Wells 2D and
70), screened between 30 and 35 feet deep, were installed. Monitor wells
for the Contamination Assessment we/.ejlnstalled between April 13 and 26,
1988. Five shallow wells (Wells IDS, US, 12S, US, and 15S) were
installed and screened similarly to the previous five. A deeper monitor



GERAGHTY & MILLtR. INC.

well (Well 130) also was installed. This well was screened between 27
and 32 feet deep. The monitor-well locations are shown on Plate 1.

The wells were installed by the hollow-stem auger method of drilling.
Continuous split-spoon samples were collected in advance of the auger to
approximately 15 feet below land surface at the shallow and deeper well
locations. Below 15 feet at the deeper wells, split-spoon samples were
taken at 5-foot intervals. A Geraghty 4 Miller, Inc., geologist
described the soil samples and used a TIP air analyzer to detect organic
vapors from the soils in the split-spoon samples. All down-hole
equipment was steam-cleaned between holes. In addition, the split-spoon
sampler was washed with tap water, cleaned with "Micro" laboratory
cleaning solution and rinsed with distilled water between each sample.

Each monitor well was constructed of new 2-inch-diameter, Schedule 40 PVC
pipe meeting NSF Standard 14 specifications (National Science Foundation,
1980, Plastic Piping Components and Related Materials). The screen has a
slot size of 0.020 inches. A 2-foot-long tailpipe with a bottom cap was
installed below each screen. Each section of screen and casing was
attached with 3 non-protruding stainless steel screws. After the casing
and screen were installed, the annulus around the screen was backfilled
with silica sand (grade 6/20) to a height of two to three feet above the
top of the screen; Well 7D was backfilled with sand to 4 feet above the
top of the screen. After the sand was installed, the remaining annulus
was backfilled to near land surface with neat cement grout. Wells were
developed by air-lift and centrifugal pumping upon completion.
Additionally, for the wells installed during the Contamination
Assessment, after the boreholes were drilled, the augers were removed and
the open hole was developed prior tp^ installation of materials. The well
casing was finished slightly below grade in a steel valve box. The cover
on the valve box was secured in place by a 5-sided nut. Figure 2 shows
typical construction details for the wells installed during this study.
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Wells WC through WF had been -identified on site drawings prior to
Geraghty 4 Miller involvement in the project; the remaining existing
wells were previously either unidentified or not clearly identified. For
purposes of this project, the remaining existing wells were identified as
Wells WH, WI, WJ, WK and WL. The depths of the existing wells were
measured during the preliminary investigation and were found to be about
10 feet deep, plus or minus 1 foot; except Well WH was measured at about
14 feet deep. The screen intervals and construction materials are
unknown.

HYDROGEOLOGY

Geologic Conditions

The subject site is located over the Biscayne Aquifer. This aquifer is
highly permeable, generally consisting of limestone, oolitic limestone,
sandstone, and sand. The Biscayne Aquifer extends to approximately 100
feet deep beneath the site as determined from geologic descriptions from
nearby USGS (United States Geological Survey) wells described in Water
Resources of Southeastern Florida, Geologic Survey Water-Supply Paper
1255, by Gerald G. Parker, G.E. Ferguson, S.K. Love, and others (1955).
The base of the Biscayne Aquifer is marked by the relatively impermeable
Hawthorn Formation.

Geologic logs compiled from the 1987 and 1988 investigations are included
in Appendix A. Soil Boring US was installed in an area where it was not
possible to complete a well. Well US was installed nearby. Any
abandoned holes were filled with cement. The material beneath the site<*>•••>*
consists mostly of sandstone, sand, and limestone. At several locations,
clay and silt were observed near the surface and at deeper depths.
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Hydrologic Conditions

The tops of the monitor well casings were surveyed and referenced to a
nearby City of Miami bench mark. According to the surveyors, this bench
mark is 0.26 feet higher than National Geodetic Vertical Datum. Water-
level measurements were made on July 22 and August 28, 1987 and April 29
and May 11, 1988. Tables 1A and IB list the water-level elevations in
the monitor wells. The depths to water were generally between 3 and 5
feet below land surface. Water-level contour maps were drawn from the
water-level measurements taken from the shallow wells. Maps of the
apparently prevailing flow conditions are shown on Plates 2 and 3. As
may be seen, on July 22, 1987 (Plate 2), shallow ground-water flow
occurred from beneath the paved driveway to the north and the south. The
flow directions established during 1988 were similar to that depicted in
Plate 2; however, the gradients were flatter. By comparison, on August
28, 1987 (Plate 3), the shallow ground-water flow was toward the driveway
and the hydraulic gradient was rather flat.

Comparing water levels measured during 1987 in the deeper wells (Wells 20
and 70) with nearby shallower wells, it appears that a downward flow
component existed on both days. Interestingly, the water-level
difference between adjacent Wells WH and 70 was more than 0.4 foot on
July 22, 1987 but less than 0.1 foot on August 28, 1987. According to
the National Oceanic and Atmospheric Administration publication
"Climatological Data" for Florida, rainfall near the Miami International
Airport (west of the site) prior to the July 22 water-level measurements
was 0.11 inches on July 21; 0.01 inches on July 20; and 0.46 inches on
July 19. In contrast, rainfall for the three days prior to the August 28
water-level measurements was only^trace amounts. No rainfall was
recorded on the days that water-level measurements were taken. The
water-level difference between Well 20 and its nearby wells (IS, 3S) was
only about 0.1 foot or less during both investigations.
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In the Preliminary Findings Report, water levels of the two deep wells
were compared and it appeared that flow in the 30- to 35-foot-deep zone
was away from Well 20 and toward Well 7D on July 22. It was stated that
the difference in elevations was almost non-existent and could be due to
measurement accuracy. During the Contamination Assessment, the
elevations of several wells were resurveyed. In the new survey, the
elevation of the measuring point of Well 2D was found to be 0.05 feet
lower than previously reported. The most recent survey results are used
in this report. The resulting water-elevation difference is not great
enough to be considered significant.

On April 29, 1988, water-level measurements in the paired Wells 13D and
AS indicated an upward movement of water. The vertical gradient in Well
20 compared to nearby shallow wells was negligible. On May 11, 1988, the
vertical flow gradient appeared to be downward in all the deep wells.
The water levels in two of the deep wells (Wells 20 and 70) were less
than that of Well 130 in the center of the driveway. These observations
suggest that water was moving downward, and away from Well 130 toward the
north and south. It appears that the storm-water pipeline continues to
influence ground-water flow and it is assumed that the general movement

* away from the pipeline that was observed in the shallow depths was also
, occurring to 35 feet deep.

On a more regional scale, historical data on water levels in the Biscayne
Aquifer indicate that ground-water flow has been eastward and
northeastward toward the Miami River (Biscayne Aquifer, Southeast

; Florida; U.S. Geological Survey Water-Resources Investigations 78-107;
Klein, H., and J. E. Hull; 1978̂ .. J/i this area. The nearest major

< wellfields are the City of Miami wellfields located at the intersection
; of NW 57tn Avenue (Red Road) and the Miami Canal in Miami Springs, and

about one-mile south of that intersection. These wellfields are located
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about 3 to 3.5 miles northwest of the Baxter Dade Division site. Wells
in these wellfields tap highly permeable portions of the Biscayne Aquifer
at depths of 60 to 110 feet below land surface. It appears that the
Baxter Dade Division site is beyond the area of influence of these
wellfields.

The changing pattern of ground-water flow may be greatly affected by
rainfall and the water levels in nearby conduits. The Miami River is
located about 300 feet northeast of the site and the Tamiami Canal is
located about 700 feet northwest of the site. Water levels in both water
bodies may influence ground-water levels at the site. The nearest water-
level control structures located in these water bodies are each about 1.5
miles upstream from the site. This indicates that surface water near the
site is influenced by ocean tides. Chloride concentrations collected
from the Miami River nearby at NW 27th Avenue between 1946 and 1964
ranged between about 15 ppm (parts per million) and 17,000 ppm, depending
upon flows in the river and wind direction. Thus, the river is
periodically salty at this point.

In order to estimate ground-water flow velocity, pumping tests were
conducted on Wells US and 15S on May 11, 1988. Each well was pumped at
slightly more than one gallon per minute for 20 minutes. Water-level
recovery data were collected after shutdown. The data were evaluated
using Jacob's modification of the Theis equation. Transmissivities of
1440 gpd/ft (gallons per day per foot) and 430 gpd/ft were obtained,
respectively.

Ground-water flow velocity (V) ,eau» be determined by application of
Darcy's Law (v = Pl/n, where P is permeability, I is hydraulic gradient
and n is porosity). Permeability can be calculated as transmissivity
divided by aquifer thickness. In this case, the sediments beneath the
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site increase in clay content below a depth of about 15 feet and it may
be assumed that the aquifer thickness affected by this testing extends
from the water table (about 4 feet deep) to about 15 feet deep.
Therefore, using the transmissivity value determined from Well 15S near
the center of the area of interest, permeability of the upper sediments
beneath the site is about 39 gallons per day per square foot (430/11) or
5.2 feet per day. Hydraulic gradient and flow direction varies greatly
beneath the site, depending upon whether flow is toward or away from the
area of the storm-water pipeline. The steepest gradient off the site was

j measured on July 22, 1987 northeast of the pipeline as about 0.02.
Porosity of the limestone-sandstone-sand beneath the site may be
estimated at 0.1. Based on these data and assumptions, ground-water
velocity in the upper sediments may reach 1.0 foot per day [(5.2)
0.02/0.1]. This is a maximum velocity expected. Extensive paving of the
site minimizes ground-water recharge which further reduces hydraulic
gradients and velocities. As a result of constantly changing flow
directions and gradients, average velocity appears to be in the range of
0.1 to 0.5 feet per day. Movement of any contaminants is expected to be
much slower than ground-water flow due to attenuation.

, The transmissivities and permeability discussed here are representative
I of the upper sediments only. The more permeable portions of the Biscayne

Aquifer tapped by local wellfields have much greater values. The
I ' ,

tranamissivity of the Biscayne Aquifer in this area may be estimated from
i

mapped data as 3,000,000 gpd/ft (Electrical-Analog Model Study of a
Hydrologic System in Southeast Florida; U.S. Geological Survey Open-File
Report; Appel, C.A.; 1973; Figure 8). For the 100-foot thick aquifer in

l this area, permeability can be estimated as 30,000 gpd/sq ft (gallons per
1 day per square foot) [3,000,000/100] or AOOO feet per day.*>•- •-•
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The velocity and direction of ground-water flow is highly variable. The
prevailing direction of ground-water flow in the shallow sediments is to
the northeast with a slight component to the southwest. The average
ground-water velocity is expected to be about 0.1 to 0.5 feet per day
with any contaminants moving more slowly. Regional flow in the deeper
sediments is east and northeast.

Contact was made with the Miami Water and Sewer Authority and the SFWMD
(South Florida Water Management District) to determine whether any
private wells may exist within one-quarter mile of the site. No wells
were identified.

SOIL QUALITY

Tip Meter Measurements

A TIP (total ionization potential) air analyzer was used to detect
organic vapors with an ionization potential below 10.6 electron volts
from the soils obtained from the split-spoon samples. This meter is
sensitive to many purgeable organic compounds such as those expected to
be discovered in this investigation. The meter can be used to provide an
indication of gross organics levels in the boreholes. It was therefore
applied as a screening device to select soil samples for further
laboratory analysis. The meter is usually not calibrated when used for
this function but merely "zeroed" against ambient air quality.
Therefore, values obtained when the meter is not calibrated are
dimensionless. Instrument readings are between approximately 0 and 2000
units. TIP readings from the preliminary investigation are shown on
Table 2A. Based upon experience with the meter, readings up to 10 are

*€>-•*

insignificant and may result from possible interferences such as from
combustion engine exhaust; readings between 10 and 100 generally indicate
the possible presence of low levels of organic compounds; readings from
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100 to 500 generally indicate that the tested material is odorous.
Readings above 500 indicate high concentrations. In gasoline
contamination cases, a reading above 500 has been correlated with
floating gasoline encountered on water. It should be noted that
subsurface vapors can migrate in the unsaturated zone so that slightly
elevated readings may not indicate the soil as a vapor source.
Laboratory analysis generally provides a better indication of soil
composition because organic compounds are actually purged from the soil
for analysis.

The meter was not calibrated during the preliminary investigation, but
was calibrated to 100 ppm (parts per million) isobutylene during the
Contamination Assessment. The readings during the Contamination
Assessment are expressed in ppm of total ionizable compounds. The
results from the Contamination Assessment are summarized on Tables 28 and
2C. Readings between the two investigations cannot be compared directly.

The meter detected the presence of ionizable organic compounds in soil at
all the well locations except Well IS. Levels were generally low,
however, with readings ranging up to 220 units. Of 145 readings, only
two exceeded 100 units. Readings were 10 or less in soils from Wells
IDS, 115, 15D, and soil sample locations I, IV, and V. These soil sample
locations are discussed further in the next section. At Well 2D,
readings in the soil above the water table (to about A feet deep) were as
high as 220 units, as high as 12 between depths of 4 and 6 feet, and 0 at
deeper depths. At Well 14S, readings up to 78 to the total sample depth
were observed. In comparison, at the other locations, the TIP Meter
readings ranged between 0 and 33 feocn. the surface to 16 feet deep. In
Well 7D, sporadic readings between 0 and 15 were observed from 18 to 35
feet below land surface.
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The TIP results obtained during this investigation indicated the
existence of possible low levels of organic vapors in the soils.
However, the TIP is capable of detecting a number of naturally produced
organic vapors that are a by-product of bacteriological activity. These
compounds are not detected by laboratory analysis and are unregulated.
In addition, extensive pavement on the site may have contributed to
organic vapor buildup by trapping them beneath the pavement. In a number
of samples where TIP results were relatively high and laboratory analyses
were performed, no compounds were detected in the soil samples.

By utilizing the TIP air analyzer as a screening device, it was possible
to limit laboratory soil analyses to those with high odor levels. Even
where TIP readings were comparatively high, no organic compounds were
detected by subsequent laboratory analysis.

Laboratory Analysis of Soils

Split-spoon soil samples were collected for laboratory analyses on April
14, 1988 from three locations. Locations I and II were selected in the
areas where containers previously were stored. Split-spoon samples were
collected to 14 feet below land surface. Location III was selected as a
result of TIP meter readings while installing Well 20 nearby during the
previous investigation. Organic vapors previously were only detected to
a depth of 6 feet. Split-spoon soil samples were collected to a depth of
10 feet at Location III. Soils at Locations IV and V were measured with
tne TIP meter, but no samples were selected for laboratory analysis
because TIP readings were low.

At Locations I and II, laboratory jnalysis of samples to the water table
were performed for purgeable organics by USEPA Methods 8010 and 8020 plus
xylene; and for chromium, mercury and lead by the EP Toxicity Extraction
Procedure. Silver, arsenic, barium, cadmium and selenium were analyzed
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by the EP Toxicity method in samples from one to two feet deep only.
Analysis of samples below the water table to a depth of eight feet was
continued for purgeable organics plus xylene for Location II.

At Location III, purgeable aromatics and EP Toxicity chromium, mercury
and lead were analyzed in samples to four feet deep. Methyl ethyl ketone
and methyl isobutyl ketone and EP Toxicity silver, arsenic, barium,
cadmium and selenium were analyzed in the sample from the 2- to 3-foot
interval at Location III.

Of the soil samples analyzed, only samples from Location II contained
detectable concentrations of any parameter tested. Toluene (at 27 ppb)
and trichloroethene (at 6 ppb) were detected in the sample from a depth
interval of one to two feet. Trichlorethene was detected from 2 to 3
feet deep and from 3 to A feet deep (at 3 and A ppb, respectively). No
evidence of heavy metals contamination indicative of paint wastes was
found at any location tested. Soil analysis reports are found in
Appendix 81.

WATER QUALITY

; Geraghty & Miller, Inc., sampled Monitor Wells IS through 70 and existing
Monitor Wells WC through WL on July 21 and 22, 1987. The wells were

: purged by removing 3 to 6 casing volumes with a centrifugal pump prior to
sampling, or were pumped until the water cleared. Any sampling equipment
in contact with the water was cleaned in a "Micro" laboratory cleaning
solution and rinsed with distilled water prior to taking the samples. A

I Teflon bailer attached to monofilament line was used to obtain the water
' samples. An equipment-cleaning b̂ grik̂  for quality control was taken in
r order to check on the cleaning procedures and was identified as Sample

WB. A duplicate quality-control sample was collected from Well 70 in
order to verify the sampling and analytical performance. The duplicate
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was identified as 7S. The samples were shipped in a cooler filled with
ice to Orlando Laboratories, Inc., Orlando, Florida. Orlando
Laboratories analyzed the samples for purgeable halocarbons using USEPA
Test Method 601, which includes trichloroethene and its breakdown
products. The Orlando Laboratories' analytical reports are included in
Appendix 82. A summary is provided as Table AA. In 1987, Orlando
Laboratories reported cis-l,2-dichloroethene and trans-l,2-dichloroethene
as one compound^ (c,t-l,2-dichloroethene). These are two similar
compounds called "isomers." Method 601 includes only the "trans" isomer.

Trichloroethene; cis,trans-l,2-dichloroethene; and vinyl chloride were
identified in water samples taken from the monitor wells during the
preliminary investigation. Trichloroethene in excess of the State
ground-water standard was identified in samples from Wells IS, 3S through
7D, WC through WF, and WH. The average concentration of trichloroethene
detected in samples was 0.091 mg/L. Vinyl chloride was identified in the

! sample from Well 3S in excess of the State standard. These compounds
were not detected in samples from Well 2D or from Wells WI through WL.

The State of Florida ground-water standard for trichloroethene in Class
G-II water is 0.003 mg/L. This compound; 1,1-dichloroethene; and
cis,trans-1,2-dichloroethene (two isomers of 1,2-dichloroethene) can
degrade to vinyl chloride. The State standard for vinyl chloride is

r •

0.001 mg/L. The new Federal standard for 1,1-dichloroethene that will
become effective on January 9, 1989 is 0.007 mg/L; the State has no
standard. Other Federal standards that will become effective on this
date include trichloroethene (0.005 mg/L) and vinyl chloride (0.002

I mg/L). ERA is in the process of proposing a standard of 0.07 mg/L for
' both cis-l,2-dichloroethene and trajps-^^-dichloroethene. If this rule

is finalized, ERA expects that the effective date will be in late 1990.
Dade County usually enforces the State ground-water standards; no
specific County standards exist.
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Chloroform, which is a trihalomethane, was identified in Samples 75 and
WH at concentrations as high as 0.021 mg/L. The State standard for total
trihalomethanes is 0.10 mg/L. Because chloroform was not identified by
the laboratory in any other samples, the chloroform may be an analytical
laboratory contaminant. Chloroform is typically found in the analytical
laboratory environment. The fact that results from Samples WH and 7S
were almost identical (including chloroform) strongly suggests that a
sample identification error was made, at least among Samples WH, 7S, and
70. Sample 7S appears to be a duplicate of WH rather than 70. This is
supported by a comparison of the proportion of cis,trans-1,2-
dichloroethene in Sample 7D to that in Samples 75 and WH. Methylene
chloride, which is also used in the laboratory, was identified during the
preliminary investigation only in the sample from Well WK.

On April 28 and 29, 1988; during the Contamination Assessment, Wells IS
through 70, WH, and WK were resampled for comparison with 1987 data and
newly installed Wells 105, 115, 130, US, and 155 were sampled for the
first time. These were analyzed for purgeable organics by USEPA Test
Methods 601 (purgeable halocarbons) and 602 (purgeable aromatics).
Results are contained in Appendix 83. Table 48 summarizes the data. The
sampling procedure generally was the same as during the previous
investigation with one exception; isopropyl alcohol was used for
decontamination of sampling equipment, after the "Micro" solution.
Pioneer Laboratory, Inc. analyzed the samples; one duplicate sample
(from Well US) was sent to Orlando Laboratories, Inc. for comparison.
In addition to this quality-assurance sample, duplicates of Well 35 and
14S and two equipment-cleaning blanks were collected for analysis by
Pioneer Lab. The identifications of these samples are listed on Table 4B
along with a summary of the ana^tigal results. The trichloroethene
concentration from Well US obtained by Orlando Laboratories, Inc. was
somewhat lower than that indicated by Pioneer. Also, only Orlando Labs
identified 1,1,1 trichloroethane, at a concentration of 0.006 mg/L.



GERAGHTY & MILLER. INC.

17

Vinyl chloride was identified only by Pioneer Lab, at the same
concentration. This difference with the latter two compounds is to be
expected, close to the detection limit. The other duplicates analyzed by
Pioneer were reasonably consistent. No contaminants were detected in the
equipment-cleaning blank. Methylene chloride and chloroform were not
identified, confirming that previously they were most likely laboratory
contaminants.

Analytical results during the Contamination Assessment were elevated
compared to the previous investigation. Well IS contained 30 mg/L of

: trichloroethene (Well IS was resampled in May 1988 to verify this
, . concentration); Well 5S contained about 7 mg/L; Well WH contained 5 mg/L

and Well 14S contained about 1 mg/L. (In contrast, Well 5S previously
j contained the highest trichloroethene concentration at 0.280 mg/L). Well

13D contained about 2 mg/L of trichloroethene. Well 2D contained
! trichloroethene at a concentration of 0.004 mg/L. This well also

contained trans-l,2-dichloroethene (0.032 mg/L). Previously, no
purgeable organics were detected in this well. In contrast, Well 70
which previously contained cis, t rans-1,2-d ichloroethene and

. t r ichloroethene, was free of purgeable organics during this
i investigation. The property boundary shallow well (Well IDS) contained

trichloroethene (0.016 mg/L), and vinyl chloride (0.005 mg/L) in excess
of State ground-water standards as well as trans-1,2-dichloroethene
(0.310 mg/L). Overall, the average concentration of detectable

: trichloroethene in the April 1988 samples was 3.5 mg/L. It appears that
any increase in organic concentrations reflects a change in the

1 laboratory, rather than an actual increase.
*E>- • •*»

r As shown on Plate 4, total purgeable halocarbons in the shallow zone
I beneath the site extend to the northeast boundary and southwest beneath

the main building. Northwest and southeast, the extent is limited to the
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paved parking area behind the main building. Purgeable organics have
reached the 35-foot depth in this area.

At the time that water from the wells was sampled for laboratory
analyses, water samples were also collected from selected monitor wells
for field tests of conductivity and chlorides. The results are
summarized in Table 5. The readings were collected to make comparisons
among locations. The most significant information obtained from these
field tests was the difference in Well 13D with a reading of 900 umhos/cm
compared to the other two deep wells (Wells 2D and 7D) where the readings
were 3700 and 4200 umhos/cm respectively. The water from Well 130 is of
similar quality to that of the shallow zone. These data indicate that
the deep wells are very close to the fresh water/brackish water
interface. Regional data (Biscayne Aquifer, Southeast Florida; U.S.
Geological Survey Water Resources Investigations 78-107; Klein, H., and
J. E. Hull; 1978) indicate that the deeper portions of the Biscayne
Aquifer in this area have been affected by salt-water intrusion since at
least 1943. Water in the storm drains also is similar in conductivity to
that in the shallow zone. Potable water has a maximum conductivity of
about 1000 to 1200 umhos/cm.

ABATEMENT ALTERNATIVES

1

'. Of the 32 compounds analyzed by ERA Methods 601 and 602, only three
compounds were detected in the ground water. These chemicals of primary
concern (trichloroethene, trans-l,2-dichloroethene, and vinyl chloride)
exist in the water phase. Although these may exist in the shallow

! sediments, they have been found in only trace concentrations in soils
1 above the water table and at onlŷ e-Qe location. Therefore, abatement
• alternatives will primarily focus on remediation of the ground water for
i

1 trichloroethene and its b
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Based on the estimated extent of the 0.050 mg/L contour of total
purgeable halocarbons shown in Plate 4, 840,000 cu ft of sediments could
be affected to a depth of 35 feet. With an assumed effective porosity of
the shallow sediments of 0.1, 630,000 gallons of affected ground water
within these sediments may be assumed to be recoverable within the
volume. Assuming that 50 to 100 times the affected volume may need to be
treated, that volume amounts to 31.5 to 63 million gallons.

There are three elements to the remediation of ground water; water
recovery from the ground, treatment of the water, and disposal of the
treated water. In some cases, a "no action" alternative may be
considered as an abatement alternative. However, in this case, where
concentrations of some compounds exceed State ground-water standards at
the northeast property boundary, the no action alternative was not
considered. The ultimate fate of chemicals and the length of time needed
to clean up ground water under the no action alternative could be
considered in a feasibility study. Such a study should include a risk
assessment.

Ground-Water Recovery

There are three basic options for ground-water recovery: recovery trench,
single recovery well, multiple recovery wells, or a combination thereof.
The advantages, disadvantages and "order of magnitude" costs are
presented for various alternatives. Recovery trenches are typically used
in areas of low permeability and where floating contaminants exist. A
trench is limited as to the depth to which it could be practically
installed; thus it is used for removing contaminants from the shallowest
portion of the aquifer. The affeated depth of this site has moderate
permeability and stratified geologic conditions. Elevated concentrations
of organics have been detected to a depth of 35 feet. Trench
construction to this depth would be very difficult. Because of the
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underground utilities and above-ground structures at the site,
installation of a trench would be very disruptive.

Advantages: Unquestioned extent of capture area

Ease of operation

Disadvantages: Difficult construction probably requiring permit.

Would require dewatering for installation and treatment of
water.

Large recovery volume needed to affect downgradient areas.

May require water-use permit

Not flexible operationally

Cannot be selective in minimizing recovery of
uncontaminated water.

Costs: Installation assuming 200 linear feet, $45,000

Annual operation and maintenance, $3,000

A single recovery well installed to the depth of the affected area could
be used for recovery. However, in this case, two areas have been
affected on opposite sides of the local ground-water divide (the storm-
water pipeline). A relatively high pumping rate and long pumping time
will be needed to influence both of the areas and effect recovery at the
northeast property boundary.

Advantages: Ease of installation

Simple operation

No construction permit

Disadvantages: Large volume and long pumping time needed to recover all
affected water.

Requires some management and monitoring
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Costs: Installation, $9,000

Annual operation and maintenance, $2,000

Multiple recovery wells could be installed that capture the affected
volume. Wells can be placed in the two identified areas of highest
concentration and pumpage can be adjusted to minimize inflow of un-
contaminated water.

Advantages: Ability to locate wells in key areas and manage pumpage on
well-by-well basis to minimize volume and shorten recovery
time.

Simple, non-disruptive construction

Flexibility to add or remove wells and adjust flow rates.

No construction permit

Disadvantages: Requires attentive management and maintenance.

Costs: Installation based upon two wells, $16,000

Annual operation and maintenance, $3,000

Ground-Water Treatment

Three practical treatment options are available: carbon adsorption, in-
situ biological treatment and packed-column air stripping. Carbon
adsorption could be effective in treatment of ground water at this site.
The system is highly effective in treating the compounds of interest.
Installation is relatively simple. However, capital costs are moderate
and operating costs are relatively high because of the need to replace or
regenerate the carbon. Up to 50,300-*pounds of carbon could be needed
during the first year. If carbon is replaced, disposal as hazardous
waste may be necessary at additional cost. Considering the high volume,
high concentration and long pumping time that may be anticipated,
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operating costs are a significant factor. Carbon adsorption is often
used as final treatment after air stripping.

Advantages: Ease of installation

Effective treatment of compounds of interest

Flexible to flows and concentrations

Disadvantages: Frequent replacement/regeneration

Inorganic compounds may foul carbon prematurely.

If the carbon is replaced, the spent carbon might have to
be disposed as hazardous waste.

Potential complex operation

Costs: Installation, $100,000

Annual operation and maintenance, approximately $75,000
plus disposal costs.

In-situ biological treatment is an experimental alternative with
potential complications in its implementation. One of the major problems
is that trichloroethene is a compound containing three chlorine atoms.
This makes it difficult for the "bugs" to break down this compound.
Trichloroethene and its breakdown products are not native to the
environment and are persistent. The naturally existing biological
community is usually incapable of degrading these contaminants to non-
toxic compounds. Therefore, the correct biological agents must be added
to the water. The correct type of "bugs" must be acclimated to the site
conditions and then the bugs and the correct amount of nutrients must be
added to the water. Getting this j^ombination of conditions to the area
of concern can be a problem. This option requires much site-specific
development and the degree of cleanup is often not as complete as with
other options.
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Advantages: No effluent generated

No permitting required

Disadvantages: Requires extensive testing and monitoring.

Areal application difficult

Experimental concept is difficult to "sell".

Potential exists for "bugs" to multiply excessively and to
"plug" the aquifer, creating a problem for cleanup.

Costs: Start-up costs, $75,000

Annual operating expenses depend upon site conditions and
problems encountered with experimental technology.

Packed-column air stripping is typically the most effective and
economical alternative. The dimensions of the tower can be designed to
accommodate various flow rates and the type of contaminants. This option
often is used to treat water containing similar contaminants and under
similar conditions to those existing at the subject facility. The
technology is widely available, and is more reliable than other options.

Advantages: Established method

Applicable to site-specific compounds

Simple installation

Moderate operation and management

Can be overdesigned to minimize testing

Portable and reuseable
*>--*

Disadvantages: Requires periodic maintenance
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Costs: Installation, $40,000

Annual operation and maintenance, $15,000

Ground-Water Disposal

Three practical alternatives are available for disposal of the treated
water: the nearby storm drainage system, the sanitary sewer system and
on-site recharge. Disposal to the storm-water drainage system would
ultimately result in a discharge to the Miami River. This option by
itself would be inexpensive, except that an NPDES permit may be required
by the USEPA (United States Environmental Protection Agency). The NPDES
permitting process involves initial bioassay toxicity testing and
possibly additional monitoring. Basically, it would have to be shown
that the discharge is non-toxic to indicator organisms. This type of
testing is expensive, time-consuming and could result in a permit not
being issued. The best information available is that this permitting
process could take up to a year.

Under certain circumstances, USEPA will issue an administrative order
allowing a discharge without a permit. Baxter Dade Division may wish to
investigate this possibility. However, the capacity of the drainage
system will have to be sufficient to handle storm events and the
treatment system discharge. At the present time, the capacity has not
been evaluated but is probably adequate.

Advantages: System in place and operating

Accessible

Disadvantages: Possible stringent discharge standards

Difficult and time-consuming to permit

Costs: Permitting, $30,000

Annual testing, $20,000
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The sanitary sewer system is another option that could de considered.
The utility operator would have the option of whether to accept the
treated water. One issue that would need further investigation os the
capacity of the sanitary sewer to handle the added flow. Utility rates
for high volume, long-term discharges are typically expensive.

Advantages: Less stringent discharge criteria

Minimal management

Disadvantages: Some construction probably needed

Requires utility approval

Limited flow capacity

Costs: Installation, approximately $20 per foot to install pipe from
equipment compound (location to be determined).

Annual operation and testing, $35,000 at 60 gpm and $1 per 1000
gallons.

It is likely that on-site recharge through an exfiltration gallery could
be designed and installed that would be sufficient to handle the
necessary flow rate. The system can be overdesigned to accommodate
increases in flow or decreases in efficiency. Discharge standards are
less stringent if discharge takes place within the area of influence of
ground-water recovery. Discharge upgradient can be utilized to enhance
recovery. An alternate form of on-site recharge would be a recharge well
into deeper, more permeable sections of the Biscayne Aquifer. This
system may be more difficult to permit and would not significantly
enhance recovery. *>.-«

Advantages: Widely accepted and permittable

Less stringent discharge standards
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Can enhance recovery

Simple operation

Disadvantages: Because of shallow depth to ground water, a large area may
be required.

May require some maintenance

Costs: Installation $20,000, assuming 200 feet long, by 3 feet deep,
by 4 feet wide.

Annual maintenance, $2,000

Additional Considerations

The effect of the storm-water drainage system must be taken into
consideration. This drainage system at times appears to be adding water
to the ground-water system, thus acting as a driving force in helping to
spread the contamination. It also will help dilute contaminants,
assuming that this water is clean. It would not be logical to treat
clean water being contributed by the drainage system. Therefore, any
remediation program should consider identifying any discharges from the
storm-water system and taking measures to eliminate them. Assuming a
ground-water recovery system is used, another consideration is that once
a cone of depression is created, contaminants may remain on the soils
above the water. These could re-dissolve in percolating rainwater or if
the ground water should rise for any reason. After the water recovery
system is operating, soils samples can be taken from close to one of the
recovery wells while it is operating. If contaminants are identified in
the unsaturated soils, installation of a VES (Vacuum Extraction System)

•#> *Mk

may be considered. A VES system consists of a series of wells or buried
pipes designed to remove vapors through the unsaturated zone and
ultimately vent them to the atmosphere. A VES system is re lat ively
inexpensive to install and operate and may help to accelerate cleanup by
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removing residual soil contamination that has not been identified by
sampling, but may be contributing contaminants to the ground water.

Respectfully submitted,
GEEWGNTY i MILLER, INC.

Doug Loeser
Staff Environmental Specialist

/ /XJVH-A^ L lju^<^ju\
Thomas L. Tessier
Vice President

June 1988
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TABLE 1A

Well
Number

WC
WD
WE
WF
WH

WI
WJ
WK
WL
IS

2D
3S
4S
5S
6S

7D

Top of Casing
Elevation

4.
4.
.90
.88

4.65
4.66
4.96

.50
,70
.82

4.75
4.69

4.
4.
4.

4.58*
4.48
4.75
4.90
4.625

WATER LEVELS
July 22 and August 28, 1987

Depth to
Water
7/22/87

3.42
3.35

Water-Level
Elevation
7/22/87

Depth to
Water
8/28/87

3,
3.
3,

3.
3.
3,
3,

.21

.20

.70

.44

.67

.76

.64

1.48
1.53
1.44
1.46
1.26

1.06
1.03
1.06
1.11

3.59
3.54
3.33
3.35
3.66

3.17
3.37
3.49
3.40

3.79

3.83
3.60
3.31
3.40
3.36

0.90

0.75
0.88
1.44
1.50
1.265

3.41

3.41
3.24
3.45
3.59
3.35

Water-Level
Elevation
8/28/87

1.31
34
32
31
30

33
33
33
35

1.28

1.17
1.24
1.30
1.31
1.275

4.70 3.92 0.78 3.43 1.27

Notes: All depths reported as "feet below top of casing."

All elevations reported relative to a City of Miami bench mark.

Blank spaces indicate no measurement taken.

* The elevation of Well 2D was corrected from the previous report
as described in the text.
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TABLE IB

WATER LEVELS
April 29 and May 11, 1988

Well
Number

WC
WD
WE
WF
WH

WI
WJ
WK
WL
IS

20
3S
AS
5S
6S

7D
10S
US
12S
13D
14S
15S

Notes:

Top of Casing
Elevation

4.90
4.88
4.65
4.66
4.96

4.50
4.70
4.82
4.75
4.69

4.58*
4.48
4.75
4.90
4.625

4.70
4.66
.82
.30

4.70
4.46
4.26

5.
4.

Depth to
Water
4/29/88

3.68

3.49

3.39
3.28
3.70
3.75
3.43

,48
,47
,66
,07
,41
,24

3.02

Water-Level
Elevation
4/29/88

Depth to
Water
5/11/88

1.14

1.20

1.19
1.20
1.05
1.15
1.195

1.22
1.19
1.16
1.23
1.29
1.22

4.26
4.16
4.04
4.03
4.40

3.93
4.16
4.24
4.13
4.24

4.25
4.05
4.08
4.34
4.17

4.25
4.20
5.21
3.82
4.20
3.93

1.24 3.81

Water-Level
Elevation
5/11/88

0.64
0.72
0.61
0.63
0.56

0.57
0.54
0.58
0.62
0.45

0.33
0.43
0.67
0.56
0.455

0.45
0.46
0.61
0.48
0.50
0.53
0.45

All depths reported as "feet below top of casing."

All elevations reported relative to a City of Miami bench mark.

Blank spaces indicate no measurement taken.

* The elevation of Well 2D jas^corrected from the previous report
as described in the text.
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TABLE 2A

TIP METER RESULTS
6/27/87 THROUGH 7/2/87

Feet
Below
Land
Surface

0- 2

2- 4

4- 6

6- 8

8-10

10-12

12-14

14-16

16-18

18-20

23-25

28-30

33-35

Well
IS

0

0

0

0

0

0

0

0

Well
20

220

160

12

0

0

0

0

0

0

0

0

0

Well
3S

10

22

16

15

0

0

0

0

Well
4S

28

14

28

32

4

4

6

7

Well
5S

33

6

29

31

21

15

12

15

Well Well
6S 70

25 10

15 18

12 5

8 5

0

0

0

0

15

0

6

7

Notes: Blank space means no sample obtained.

TIP meter results obtained 6/27/87 through 7/2/87 are
dimensionless.
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TABLE 2B

TIP METER RESULTS
4/13/88 THROUGH 4/26/88

Feet
Below
Land
Surface

0- 2

2- 4

4- 6

6- 8

8-10

10-12

12-14

14-16

18-20

23-25

28-30

33-35

Well
IDS

1

4

3

1

0

7

8

4

Well
US

2

2

2

2

2

3

2

1

Well
12S

11

7

1

5

0

1

3

2

Well
130

10

15

10

10

9

4

9

10

3.8

10.4

9.0

1.2

Well
14S

17

36

45

46

78

38

65

70

Well
15S

1

1

1

0

2

1

1

2

Notes: Blank space means no sample obtained.

TIP meter results obtained 4/13/88 through 4/26/88 are in ppm of
total ionizable compounds, as isobutylene.
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TABLE 2C

TIP METER RESULTS
4/11/88 THROUGH A/14/88

Feet
Below
Land
Surface

0- 1

1- 2

2- 3

3- 4

4- 5

5- 6

6- 8

8-10

10-12

12-14

Soil
Sample
Location

I

4

3

5

3

3

7

10

4

7

Soil
Sample

Location
II

8

2

3

2

2

11

2

3

4

Soil
Sample

Location
III

4

28

20

15

15

28

18

Soil
Sample

Location
IV

10

0

0

0

0

Soil
Sample

Location
V

0

0

0

Notes: Blank space means no sample obtained.

TIP meter results were obtained 4/11/88 through 4/14/88 and are
in ppm of total ionizable compounds, as isobutylene.
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TABLE 3

SOIL ANALYSIS MATRIX

Sample
Parameters

8010, 8020, xylene
EPT - Cr,Hg,Pb
EPT - other

8010, 8020, xylene
EPT - Cr,Hg,Pb
EPT - other
MEK, MIBK

8010, 8020, xylene
EPT - Cr,Hg,Pb

8010, 8020, xylene

8010, 8020, xylene

Sample
Interval

1 - 2

2 - 3

3 - 4

A - 6

6 - 8

Sample Locations
I II III

X
X
X

X
X

X
X

X
X
X

X
X

X
X

X

X

X
X

X
X
X
X

X
X

Notes: "8010, 8020, xylene" refers to analysis for purgeable organic
parameters by USEPA Methods 8010 and 8020.

"EPT - Cr,Hg,Pb" refers to analysis for chromium, mercury and
lead by the EP Toxicity Extraction Procedure.

"EPT - other" refers to analysis for silver, arsenic, barium,
cadmium and selenium by the EP Toxicity Extraction Procedure.

"MEK, MIBK" refers to analysis for methyl ethyl ketone and methyl
isobutyl ketone.
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TABLE 4A

Sample
Identi-
fication

IS
2D
3S
4S
55
6S
7D
7S
WB
WC
WD
WE
WF
WH
WI
WJ
WK
WL

SUMMARY OF ANALYTICAL REPORTS
WATER SAMPLES COLLECTED JULY 21 AND 22, 1987

chloroform

0.020

0.021

cis,trans-
1,2-dichloro-

ethene

0.11

0.19
0.068
0.008
0.22
0.046
0.005

0.012

0.012
0.020
0.006

trichloro-
ethene

0.15

0.019
0.029
0.28
0.26
0.003
0.096

0.11
0.022
0.013
0.005
0.099

vinyl
chloride

0.015

methylene
chloride

0.074

Notes: Results reported in mg/L.

A blank space means result was not detected at a detection limit
of 0.001 mg/L.

WB and 7S are quality-control samples.

Orlando Laboratories in 1987 reported the results of cis-1,2-
dichloroethene and trans-l,2-dichloroethene as one compound.
It should be noted that EPA Test Method 601 only lists the
trans isomer.
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Sample
Identi-
fication

IS
2D
3S

45
5S
6S
70
WH
WK
IDS
US

13D
US

155

TABLE 48

SUMMARY OF ANALYTICAL REPORTS
WATER SAMPLES COLLECTED APRIL 28 AND 29, 1988

QA Sample

3B

trans-
1,2-dichloro-
ethene

trichloro- vinyl
ethene chloride

1,1,1
trichloroethane

0.140
0.032
0.050
0.067
0.091
0.092
0.038

30
0.004
0.051
0.025
0.019
6.9
0.003

0.002
0.010
0.021
0.023

0.009

11A

14A
14B
14C

0.110

0.310

0.200
0.160

0.140
0.19

5.0

0.016

2.1
0.900

0.810
0.14

0.002

0.005

0.006

0.004
0.006

Notes: Results reported in mg/L.

A blank space means result was not detected

A confirmatory sample from Well IS obtained on May 27, 1988
contained 25 mg/L of trichloroethene; 0.3 mg/L of trans-1,2-
dichloroethene; and 0.003 mg/L of vinyl chloride.

KEY TO QUALITY-ASSURANCE SAMPLES

38 Duplicate of 3S
11A Equipment-Cleaning Blank
14A Equipment-Cleaning Blank
14B Duplicate of 145
14C Duplicate of 145 analyzed by Orlando Laboratories

Orlando Laboratories in 1988 reported the results of cis-1,2-
dichloroethene (not detected) and trans-l,2-dichloroethene.
Pioneer only reported trans-l,2-dichloroethene. It should be
noted that EPA Test Method 601 only lists the trans isomer.
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Sample
Identification

TABLE 5

CONDUCTIVITY AND CHLORIDE RESULTS

Conductivity
(umhos/cm)

20

4S

7D

IDS

13D

14S

WH

Storm Drain 1

Storm Drain 2

3700

700

4200

850

900

950

900

700

Chlorides
(mg/L)

2424

152

152

Notes: Samples collected April 28 and 29, 1988.

Conductivity meter was not calibrated.

Storm Drain 1 located between Wells 12S and 3S

Storm Drain 2 located adjacent to Well 14S
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GEOLOGIC LOGS
OF

MONITOR WELL IS
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1.0

Thickness
(feet)

1.0

1.0 - 2.5 1.5

2.5 - 4.5 2.0

4.5 - 8.0 3.5

8.0 - 11.5 3.5

11.5 - 16.0 4.5+

Sample Description

SAND AND HUMUS - Sand, 60%, colorless,
quartz, fine- to medium-grained, sub-
angular to sub-rounded; Humus, 40%,
dusky brown, pliable.

CLAY - Clay, 100%, moderate yellowish
brown, pliable, sandy.

LIMESTONE - Limestone, 100%, very pale
orange to grayish orange, moderately
well cemented, sucrosic.

LIMESTONE - Limestone, 100%, very pale
orange, well cemented, sucrosic in
part.

LIMESTONE - Limestone, 100%, very pale
orange to grayish orange, well
cemented, sucrosic.

LIMESTONE - Limestone, 100%, very pale
orange, well cemented, sucrosic in
part.

TOTAL DEPTH: 16.0
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GEOLOGIC LOGS
OF

MONITOR WELL 2D
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1.0

1.0 - 8.0

8.0 - 9.0

9.0 - 27.0

27.0 - 31.0

31.0 - 35.0

Thickness
(feet)

1.0

7.0

1.0

18.0

4.0

4.0+

Sample Description

SAND AND HUMUS - Sand, 50%, colorless,
quartz, fine- to medium-grained, sub-
angular to sub-rounded; Humus, 50%,
dusky brown, pliable.

LIMESTONE - Limestone, 100%, very pale
orange, moderately well cemented,
granular.

SAND - Sand, 60%, very pale orange,
calcareous, medium-grained, sucrosic;
Sand, 40%, frosted, quartz, fine- to
medium-grained, sub-angular.

LIMESTONE - Limestone, 100%, very pale
orange, poorly to moderately well
cemented, granular.

LIMESTONE - Limestone, 100%, very pale
orange to yellowish gray, poorly to
well cemented, granular in part,
clayey.

SILTY LIMESTONE - Limestone, 100%,
very pale orange to yellowish gray,
poorly cemented, silty.

TOTAL DEPTH: 35.0



GERAGHTY & MILLER. INC.

GEOLOGIC LOGS
OF

MONITOR WELL 3S
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 0.5

0.5 - 2.0

2.0 - 8.0

8.0 - 9.5

9.5 - 14.0

14.0 - 16.0

Thickness
(feet)

0.5

1.5

6.0

1.5

4.5

2.0+

Sample Description

SAND AND HUMUS - Sand, 60%, colorless,
quartz, fine- to medium-grained, sub-
angular to sub-rounded; Humus, 40%,
dusky brown, pliable.

LIMESTONE - Limestone, 100%, very pale
orange to grayish orange, friable to
moderately well cemented, sucrosic in
part.

LIMESTONE - Limestone, 100%, very pale
orange, well cemented, sucrosic in
part.

LIMESTONE WITH SAND - Limestone, 80%,
very pale orange, friable; Sand, 20%,
frosted, quartz, medium-grained, sub-
rounded to sub-angular; Shell, trace,
fragments.

LIMESTONE - Limestone, 100%, very pale
orange, well cemented, sucrosic in
part.

SAND AND LIMESTONE - Sand, 60%,
frosted, quartz, medium-grained, sub-
rounded to sub-angular; Limestone,
40%, very pale orange, friable,
sucrosic in part.

TOTAL DEPTH: 16.0



GERAGHTY & MILLER. INC.

GEOLOGIC LOGS
OF

MONITOR WELL 4S
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 2.0

2.0 - 4.0

4.0 - 11.0

11.0 - 14.0

14.0 - 15.0

Thickness
(feet)

2.0

2.0

7.0

3.0

1.0+

Sample Description

LIMESTONE WITH SAND - Limestone, 80%,
grayish orange, moderately well
cemented; Sand, 20%, colorless,
quartz, fine-grained; Organics, trace.

LIMESTONE WITH SAND - Limestone, 75%,
very pale orange, moderately well
cemented; Sand, 25%, colorless,
quartz, sub-angular.

LIMESTONE WITH SAND - Limestone, 80%,
v e r y pale orange, fr iable to
moderately well cemented; Sand, 20%,
colorless, quartz, fine- to medium-
grained, sub-angular.

LIMESTONE AND CALCAREOUS SANDY CLAY-
Limestone, 60%, very pale orange,
moderately well cemented; Clay, 40%,
very pale orange, calcareous, sandy,
semi-plastic.

LIMESTONE WITH SANDY CLAY -Limestone,
80%, very pale orange, well cemented,
calcareous; Clay, sandy, 20%, very
pale orange, sandy, semi-plastic.

TOTAL DEPTH: 15.0



GERAGHTY & MILLER. INC.

GEOLOGIC LOGS
OF

MONITOR WELL 55
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval Thickness
(feet) (feet) Sample Description

0 - 3.0 3.0 LIMESTONE WITH SAND - Limestone, 8035,
grayish orange, moderately well
cemented; Sand, 20%, colorless,
quartz, fine-grained; Organics, trace.

3.0 - 4.0 1.0 LIMESTONE WITH SAND - Limestone, 80%,
very pale orange, well cemented; Sand,
20%, colorless, quartz, sub-angular.

4.0 - 5.0 1.0 LIMESTONE WITH SAND - Limestone, 80%,
grayish orange, moderately well
cemented; Sand, 20%, colorless,
quartz, fine- to medium-grained.

5.0 - 12.0 7.0 LIMESTONE WITH SAND - Limestone, 70%,
very pale orange, friable in part;
Sand, 30%, colorless, quartz, fine- to
medium-grained, sub-angular.

12.0-13.0 1.0 SAND - Sand, 80%, very pale orange to
grayish orange, calcareous, medium-
grained, sub-rounded, sucrosic; Sand,
20%, colorless, quartz, fine- to
medium-grained; Clay, trace.

13.0-14.0 1.0 CALCAREOUS SANDSTONE - Sandstone, 85%,
grayish orange, friable to moderately
well cemented; Shell, 15%, grayish
orange, sucrosic.

14.0 - 15.0 1.0+ LIMESTONE WITH CALCAREOUS CLAY-
Limestone, 60%, very pale orange,
moderately well cemented; Clay, 40%,
*vef$ pale orange, plastic; Sand,
trace; Shell, trace.

TOTAL DEPTH: 15.0



GERAGHTY & MILLER. INC.

GEOLOGIC LOGS
OF

MONITOR WELL 6S
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1.5

1.5 - 6.0

6.0 - 6.5

6.5 - 16.0

Thickness
(feet)

1.5

5.5

0.5

9.5+

Sample Description

LIMESTONE - Limestone, 100%, very pale
orange to grayish orange, moderately
well cemented, granular.

LIMESTONE - Limestone, 100%, very pale
orange, moderately well cemented to
friable, granular.

LIMESTONE AND SAND - Limestone, 6056,
very pale orange, friable, sucrosic;
Sand, 4056, frosted, quartz, medium-
grained, sub-angular to sub-rounded.

LIMESTONE - Limestone, 10056, very pale
orange, moderately well cemented,
granular in part.

TOTAL DEPTH: 16.0



GERAGHTY & MILLER. INC.

GEOLOGIC LOGS
OF

MONITOR WELL 70
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 0.5

0.5 - 2.0

2.0 - 4.0

4.0 - 20.0

20.0

23.0

23.0

24.5

24.5 - 27.0

Thickness
(feet)

0.5

1.5

2.0

16.0

3.0

1.5

2.5

Sample Description

S A N D W I T H H U M U S - S a n d , 7056,
colorless, quartz, fine- to medium-
grained, sub-rounded to sub-angular;
Humus, 30%, grayish brown, pliable.

LIMESTONE - Limestone, 100%, very pale
orange to da rk y e l l o w i s h b r o w n ,
friable to moderately well cemented.

LIMESTONE - Limestone, 100%, very pale
orange, moderately well cemented ,
granular.

LIMESTONE - Limestone, 100%, very pale
orange, well cemented, granular.

No Sample

SANDY OOLITIC LIMESTONE - Limestone,
60%, very pale orange, moderately well
c e m e n t e d ; Sand, 20%, colorless,
quartz, fine- to m e d i u m - g r a i n e d ,
poorly sorted, sub-rounded; Oolites,
20%, white to very pale orange, fine-
grained, sand-sized, round.

SANDY OOLITIC LIMESTONE - Limestone,
80%, very pale orange to pinkish gray,
moderately well cemented; Sand, 10%,
colorless, quartz, very f ine- to
medium-grained, poorly sorted, sub-
rounded to sub-angular; Oolites, 10%,
w h i t e to very pale orange, fine-

sand-sized, round.



GERAGHTY & MILLER. INC.

American Dade

Depth
Interval Thickness
(feet) (feet)

- 2 - MW 7D

Sample Description

27.0 - 30.5

30.5 - 35.0

3.5

4.5+

SANDY LIMESTONE - Limestone, 80%, very
pale orange, well cemented; Sand, 20%,
colorless, quartz, medium-grained,
rounded to sub-rounded, moderately
well sorted.

SAND WITH SANDY LIMESTONE - Sand, 70%,
colorless, quartz, fine- to medium-
grained, poorly sorted, sub-rounded to
sub-angular; Limestone, 30%, very pale
orange, very fine- to medium-grained,
poorly cemented, sandy.

TOTAL DEPTH: 35.0



GERAGHTY & MILLLR. INC.

GEOLOGIC LOG
OF

MONITOR WELL IDS
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1

1 - 2

Thickness
(feet)

2 - 6

6 - 8

8 - 9

9 - 1 2

Sample Description

TOPSOIL - Topsoil, 100%, grayish
brown.

SANDSTONE AND CLAY - Calcareous
Sandstone, 5095, calcareous, very pale
orange to dark yellowish orange,
moderately well cemented; Clay, 50%,
very pale orange, calcareous, non-
pliable.

SANDSTONE WITH CLAY - Calcareous
Sandstone, 80%, calcareous very pale
orange, moderately well cemented,
abundant quartz grains, sub-angular;
Clay , 20%, ve ry pale orange,
calcareous, non-pliable.

S A N D S T O N E - S a n d s t o n e , 100%,
calcareous, very pale orange, well
cemented, abundant quartz grains,
angular; Clay, trace.

SAND WITH SANDSTONE - Sand, 70%,
calcareous, very pale orange, quartz
and calcareous sand, sub-angular,
medium-grained; Calcareous Sandstone,
3 0 % , v e r y pale orange, poorly
cemented, abundant quartz grains, sub-
angular.

SANDSTONE WITH CLAY - Sandstone, 65%,
ca lca reous , v e r y pale o range ,
moderately well cemented, mostly
calcareous, oolitic like grains; Clay,

*?5$, very pale orange, calcareous,
non-pliable.



GERAGHTY & MILLER. INC.

American Dade

Interval Thickness
(feet) (feet) Sample Description

MW IDS

12 - 13

13 - U

14 - 16 2+

S A N D S T O N E - Sandstone, 100*,
ca lcareous, v e r y pale o range ,
moderately well cemented, abundant
quartz with calcareous grains, sub-
rounded .

SANDSTONE WITH CLAY - Sandstone, 75%,
calcareous, very pale orange, well
cemented, oolitic; Clay, 25%, very
pale orange, calcareous, non-pliable.

C A L C A R E O U S SAND - Sand, 100%,
calcareous, very pale orange to dark
y e l l o w i s h o range , quar t z and
calcareous grains, sub-angular,
sucrosic.

TOTAL DEPTH: 16



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

MONITOR WELL US
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 2

Thickness
(feet)

2 - 3.5 1.5

3.5 - 6 2.5

6 - 8

8 - 8.5 0.5

Sample Description

SANDSTONE WITH SILT - Sandstone, 70%,
ve ry pale o range , quartz and
calcareous grains, sub-angular, poorly
cemented; Silt, 30%, very pale orange,
calcareous.

SANDSTONE AND SAND - Sandstone, 60%,
very pale orange to dusky yellowish
brown, quartz and calcareous grains,
sub-rounded, quartz grains, poorly to
moderately well cemented, oolitic;
Sand, 4056, colorless to very pale
orange, quartz and calcareous, fine-
to medium-grained, sub-angular.

SANDSTONE WITH SAND - Sandstone, 80%,
very pale o range , quar tz and
calcareous grains, quartz grains, sub-
rounded, moderately well cemented;
Sand, 20%, colorless to very pale
orange, quartz and calcareous, fine-
to medium-grained, sub-angular; Chert,
trace.

SANDSTONE WITH SAND - Sandstone, 80%,
light gray to medium light gray,
quartz and calcareous grains, quartz
grains, sub-rounded, moderately well
cemented; Sand, 20%, colorless to
light gray, quartz and calcareous,
fine- to medium-grained, sub-angular.

SAND- Sand, 100%, light to medium
gray, quartz and calcareous, fine- to
medium-grained, sub-rounded.



GERAGHTY & MILLER. INC.

Depth
Interval
(feet)

8.5 - 12

Thickness
(feet)'

3.5

12 - 13

Y
13 - 15

15 - 16 1+

TOTAL DEPTH: 16

Sample Description

SANDSTONE WITH SAND - Sandstone, 80%,
light to medium gray, quartz and
calcareous grains, sub-rounded, quartz
grains, moderately well cemented,
oolitic; Sand, 20%, colorless to light
gray, quartz and calcareous, fine- to
medium-grained, sub-angular.

SAND - Sand, 100%, medium to dark
gray, quartz and calcareous, fine- to
medium-grained, sub-angular to sub-
rounded .

SANDSTONE WUH SAND - Sandstone, 85%,
medium to dark gray, quartz and
calcareous grains, sub-rounded, quartz
grains, moderately well cemented;
Sand, 15%, medium to dark gray, quartz
and calcareous, fine- to medium-
grained, sub-angular.

SANDSTONE- Sandstone, 100%, light
gray, quartz and calcareous grains,
quartz grains, sub-rounded to rounded,
moderately to well cemented.



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

SOIL BORING US
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 2

2 - 4

Thickness
(feet)

2

2

4 - 1 0

10 - 13

13 - 16

Sample Description

TOPSOIL - Topsoil, 100*, ducky brown.

SANDSTONE AND SAND - Sandstone, 50%,
very pale orange, quartz and
calcareous grains, oolitic, rounded,
quartz grains, moderate ly wel l
cemented; Sand, 50%, colorless to very
pale orange, quartz and calcareous,
fine-grained.

SANDSTONE WITH SAND - Sandstone, 85%,
very pale o range , quartz and
calcareous grains, oolitic, rounded,
quartz grains, moderately to well
cemented; Sand, 15%, colorless to very
pale orange, quartz and calcareous,
fine- to medium-grained; Clay, trace.

SANDSTONE AND SAND - Sandstone, 50%,
ve ry pale o range , quar tz and
calcareous grains, oolitic, sub-
rounded to rounded, quartz grains,
poorly cemented; Sand, 50%, colorless
to very pale orange, quartz and
calcareous, sucrosic, fine-to medium-
grained.

SANDSTONE WITH SAND - Sandstone, 70%,
v e r y pale o r a n g e , quar tz and
calcareous grains, oolitic, sub-
rounded, quartz grains, well cemented;
Sand, 30%, colorless to very pale
orange, quartz and ca l ca reous ,
sucrosic, fine- to medium-grained;

Julay, trace.

TOTAL DEPTH : 16



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

MONITOR WELL 12S
AMERICAN DACE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1

Thickness
(feet)

1 - 2

2 - 2.5 .5

2.5 - 4.0 1.5

4.0 - 7.5 3.5

Sample Description

SAND WITH CLAY - Sand, 70%, moderate
brown to very pale orange, some shell
fragments visible; Clay, 30%, very
pale orange, calcareous; quartz,
trace.

LIMESTONE W I T H CLAY AND SAND-
Limestone, 60%, very pale orange,
sparitic; Clay, 25%, calcareous, very
pale orange, non-pliable; Sand, 15%,
quartz and calcareous, dusky brown.

SANDSTONE WITH CLAY - Sandstone, 75%,
calcareous, very pale orange to dark
yellowish orange, abundant quartz,
sub-rounded grains in calcareous
cement, some shell fragments visible,
well cemented; Calcareous Clay, 25%,
very pale orange, non-pliable.

SANDSTONE WITH CLAY - Sandstone, 85%,
calareous, very pale orange to dark
yellowish orange, abundant quartz,
sub-rounded grains in calcareous
cement, some shell fragments visible,
well cemented; Clay, calcareous, 15%,
very pale orange, non-pliable.

S A N D S T O N E - S a n d s t o n e , 9 0 % ,
calcareous, very pale orange, quartz
grains, well rounded, oolitic like,
moderately well cemented; Clay, 10%,
calcareous, very pale orange, non-
pliable.



GERAGHTY & MILLER. INC.

American Dade

Depth
Interval Thickness
(feet) (feet)

7.5 - 8.5 1

8.5 - 13 4.5

13 - 14

14 - 16

MW 12S

Sample Description

SANDSTONE WITH SAND - Sandstone, 70%,
calcareous, very pale orange, quartz
gra ins, well rounded, oolitic,
moderately well cemented; Sand, 30%,
colorless and very pale orange, quartz
and calcareous sand, sub-rounded;
Clay, trace.

S A N D S T O N E - Sands tone , 100%,
calcareous, very pale orange, quartz
grains, well rounded, oolitic,
moderately to well cemented; Sand,
trace.

SANDSTONE WITH SAND - Sandstone, 60%,
calcareous, very pale orange, quartz
grains, well rounded, oolitic, poorly
cemented; Sand, 40%, colorless and
ve ry pale o range , quar tz and
calcareous sand, sub-rounded; Clay,
trace.

S A N D S T O N E - Sands tone , 100%,
calcareous, very pale orange, quartz
grains, well rounded, oolitic, well
cemented; Sand, trace.

TOTAL DEPTH: 16



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

MONITOR WELL 130
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval Thickness
(feet) (feet) Sample Description

0 - 1

3giiipj.e ucbui ipiiui i

LIMESTONE WITH CLAY AND SAND-
Limestone, 70%, tan, well cemented;
Clay, 30%, calcareous, tan, non-
pliable.

1-3 2 CLAY SANDSTONE - Clay, 50%, pale
yellowish orange to dark yellowish
orange, arenaceous, non-pliable;
Sandstone, 50%, calcareous, pale
yellowish orange, well cemented.

3-4 1 LIMESTONE WITH CLAY - Limestone, 95%,
very pale orange, arenaceous, well
cemented; Clay, 5%, very pale orange,
non-pliable.

4-8 4 SANDSTONE WITH CLAY - Sandstone, 90%,
ca lcareous, v e r y pale o r a n g e ,
moderately well cemented; Clay, 10%,
calcareous, very pale orange, non-
pliable.

8 - 1 4 6 S A N D S T O N E - S a n d s t o n e , 100%,
calcareous, v e r y pale o range ,
moderately well cemented, oolitic.

14-15 1 SANDSTONE WITH CLAY - Sandstone, 90%,
calcareous, very pale orange, poorly
cemented to moderately well cemented,
oolitic; Clay, 10%, very pale orange,
non-pliable.

15-18 3 No sample.

18-20 2 S A N D S T O N E - S a n d s t o n e , 100%,«*>•««» -i ..calcareous, very pale orange, medium-
grained, poorly cemented; Clay, trace,
very pale orange.



GERAGHTY & MILLER. INC.

American Dade

Depth
Interval Thickness
(Feet) (feet) Sample Description

MW 13D

20 - 23

23 - 25

25

28

28

29.5

29.5 - 30

30 - 33

33 - 35

3

2

3

1.5

0.5

3

2+

No sample.

S A N D S T O N E - S a n d s t o n e , 100*,
calcareous, very pale orange, fine- to
medium-grained, well cemented; Clay,
trace, very pale orange.

No Sample.

SANDSTONE WITH CLAY - Sandstone, 80%,
calcareous, very pale orange to medium
light gray, medium-grained, well
cemented; Clay, 20%, very pale orange.

LIMESTONE WITH CLAY - Limestone, 80*,
very pale orange, fossiliferousd,
coral with sparry calcite, well
cemented; Clay, 20%, very pale orange,
non-pliable.

No Sample.

SAND - Sand, 100%, calcareous,
yellowish gray, quartz, medium-
grained, densely packed.

TOTAL DEPTH: 35

f •



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

MONITOR WELL 14S
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval Thickness
(feet) (feet) Sample Description

0-1 1 SANDSTONE WITH CLAY - Sandstone, 80% ,
calcareous, very pale orange, quartz
in calcite cement, medium- to fine-
grained, quartz, sub-angular; Clay,
20%, very pale orange, calcareous,
non-pliable.

1-2 1 SANDSTONE AND CLAY - Sandstone, 50%,
very pale orange to dark yellowish
orange, quartz and calcareous grains,
medium- to fine-grained, quartz, sub-
rounded; Clay, 50%, dark yellowish
orange, calcareous, non-pliable.

2-7 5 SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous sand,
quartz grains, medium- to fine-
grained, sub-angular; Clay, trace.

7-9 2 SAND - Sand, 100%, very pale orange to
dark yellowish orange, quartz and
calcareous sand, sub-angular, quartz
grains, medium- to fine-grained.

9 - 1 0 1 SANDSTONE WITH SAND - Sandstone, 80%,
v e r y pale o range , quar tz and
calcareous sand, quartz grains,
medium- to fine-grained, sub-rounded;
Sand, 20%, v e r y pale o range ,
calcareous.

10-11 1 SAND - Sand, 100%, very pale orange,
quartz and calcareous sand, sub-
angular, medium- to fine-grained.



GERAGHTY & MILLER. INC.

American Dade

Depth
Interval Thickness
(feet) (feet)

MW US

Sample Description

11 - 12

12 - 12.5

12.5 -

14 - 15

15 - 16

.5

1.5

1+

SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous sand,
well cemented.

SAND - Sand, 100%, very pale orange,
mostly calcareous, sparitic.

SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous sand,
well cemented; Clay, trace.

SANDSTONE AND SAND - Sandstone, 50%,
very pale orange, quartz and
calcareous sand, well cemented; Sand,
50%, very pale orange to dark
yellowish orange, mostly calcareous.

SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous grains,
well cemented.

TOTAL DEPTH: 16



GERAGHTY & MILLER. INC

GEOLOGIC LOG
OF

MONITOR WELL 15S
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1

1 - 2

Thickness
(feet)

2 - 6

6 - 9

9 - 1 2

Sample Description

TOPSOIL AND LIMESTONE - Topsoil, 65%,
dusky brown; Limestone, 35%, very pale
orange, micritic, some shell fragments
visible, moderately well cemented.

SANDSTONE AND SAND - Sandstone, 60%,
grayish orange, quartz and calcareous
g r a i n s , sub-angular , qua r t z ,
moderately to well cemented; Sand,
40%, colorless to very pale orange,
quartz and calcareous, fine- to
medium-grained; Clay, trace.

SANDSTONE WITH SAND - Sandstone, 75%,
very pale orange, quartz and
calcareous grains, quartz grains, sub-
rounded to rounded, moderately well
cemented; Sand, 25%, colorless and
v e r y pale o range , quar tz and
calcareous, sub-rounded.

SANDSTONE AND SAND - Sandstone, 55%,
ve ry pale o range , quar tz and
calcareous grains, quartz grains, sub-
rounded, poorly cemented; Sand, 45%,
colorless to very pale orange, quartz
and calcareous, sub-angular to sub-
rounded .

SANDSTONE WITH SAND - Sandstone, 85%,
v e r y pale o r a n g e , qua r t z and
calcareous grains, quartz grains, sub-
rounded to rounded, moderately to well
cemented; Sand, 15%, colorless to very

apale orange, quartz and calcareous,
sub-angular to sub-rounded; Clay,
trace.



GERAGHTY & MILLER. INC.

American Dade MW 15S

Depth
Interval Thickness
(feet) (feet)

12 - 16 4+

Sample Description

SANDSTONE AND SAND - Sandstone, 55%,
very pale orange to dusky yellowish
orange, quartz and calcareous grains,
quartz grains, sub-rounded, poorly
cemented; Sand, 45X, colorless to very
pale orange, quartz and calcareous,
sub-angular, sucrosic; Clay, trace.

TOTAL DEPTH: 16



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

SOIL SAMPLE I
AMERICAN DAOE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1

1 - 2

2 - 6

Thickness
(feet)

1

1

6 - 8

8 - 1 0

10 -

Sample Description

No sample.

CLAY - Clay, 100%, very pale orange to
dark yellowish orange, non-pliable.

SANDSTONE WITH CLAY - Sandstone, 80%,
ve ry pale o range , quar tz and
calcareous grains, oolitic, sub-
angular to rounded, quartz grains,
moderated well cemented; Clay, 20%,
very pale orange, calcareous, non-
pliable.

SANDSTONE WITH SAND - Sandstone, 85%,
v e r y pale o range , quar tz and
calcareous grains, oolitic, sub-
angular to rounded, quartz grains,
poorly to moderately well cemented;
Sand, 15%, colorless to very pale
o r a n g e , quartz and calcareous,
sucrosic.

SAND AND SANDSTONE - Sand, 55%,
colorless to very pale orange, quartz
and calcareous; Sandstone, 45%, very
pale orange to dark yellowish orange,
quartz and calcareous grains, oolitic,
moderately well cemented.

SANDSTONE WITH SAND - Sandstone, 80%,
very pale orange to dark yellowish
orange, quartz and calcareous grains,
oolitic, moderately to well cemented;
Sand, 20%, colorless to very pale
.̂ra£.ge, quartz and calcareous, sub-
rounded to rounded.

TOTAL DEPTH; 1A



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

SOIL SAMPLE II
AMERICAN DAOE, MIAMI, FLORIDA

Depth
Interval Thickness
(feet) (feet) Sample Description

0-1 1 No sample.

1-2 ' 1 CLAY AND SANDSTONE WITH TOPSOIL-
Clay, 40%, calcareous, very pale
orange, non-pliable; Sandstone, 40%,
very pale orange to dark yellowish
orange, quartz and calcareous grains,
moderately well cemented; Topsoil,
20%, grayish brown.

2-3 1 SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous grains,
oolitic, sub-rounded to rounded quartz
grains, well cemented.

3 - 1 0 7 SANDSTONE WITH SAND - Sandstone, 80%,
v e r y pale o range , quar tz and
calcareous grains, quartz grains, sub-
angular, poorly cemented; Sand, 20%,
colorless to very pale orange, quartz
and calcareous, sub-angular to sub-
rounded.

10-12 2 SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous grains,
quartz grains, sub-angular, poorly to
moderately well cemented.

12 - 14 2+ SANDSTONE AND SAND - Sandstone, 60%,
v e r y pale o range , quar tz and
calcareous grains, sub-angular, quartz
grains, poorly cemented; Sand, 40%,
colorless to very pale orange, quartz

.̂ang^ calcareous, sub-angular.

TOTAL DEPTH: 14



GERAGHTY & MILLER. INC.

GEOLOGIC LOG
OF

SOIL SAMPLE III
AMERICAN DADE, MIAMI, FLORIDA

Depth
Interval
(feet)

0 - 1

1 - 2

2 - 6

6-8

Thickness
(feet)

1

1

8-10

Sample Description

No Sample.

SANDSTONE AND CLAY - Sandstone, 80%,
very pale orange to dark yellowish
orange, quartz and calcareous grains,
quartz grains, sub-angular, moderately
to well cemented; Clay, 20%, very pale
orange, calcareous, non-pliable.

SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous grains,
oolitic, quartz grains, sub-angular to
rounded, moderately to well cemented.

SANDSTONE WITH SAND - Sandstone, 85%,
very pale orange, quartz and
calcareous grains, oolitic, quartz
grains, sub-angular to rounded, poorly
cemented; Sand, 15%, colorless to very
pale orange, quartz and calcareous,
sucrosic.

SANDSTONE - Sandstone, 100%, very pale
orange, quartz and calcareous grains,
oolitic, quartz grains are sub-angular
to rounded, well cemented.

TOTAL DEPTH: 10



GERAGHTY & MILLER. INC.
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eef
1 1 EAST OLIVE ROAD PENSACOLA FLORIDA 325 t &

PHONE (9O4) 474-1OO I

Client: GERA6HTY & M I L L E R ,
07039 2700 PGA BOULEVARD

SUITE 104
PALM 8EACH GARDENS,

INC.

FL 33410-0000

Project Number:
Project Name:
Sample Site:
Sample Type:

Lab I.D.I:
Order Nunber:
Order Date:
Sampled 8y:
Sample Date:
Saitple Tine:

88-1299
P12092
04/15/88
M. PIJNENBURG
04/14/88
1300

PF1148AD01
GERAGHTY & MILLER
M I A M I , FLORIDA
SOIL, EP TOX

N/S = NOT SUBMITTED

R E S U L T S

reported on the following page(s)

Consents: PPM = Parts Per Million, »g/l; PPB = Parts Per Billion, ug/kg
BOL = Below Detection Li«it. Method Reference: SH-846, 3rd
Edition, November 1986.

page 1
Approved 8y:_



1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514
PHONE (9O4) 474-1OOI

Client: GERAGHTY & MIL L E R , INC.
07039

Sample Site: MIAMI, FLORIDA
Sample Type: SOIL, EP TOX

Lab I.O.I:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1299
04/15/88
M. PIJNENBURG

: 04/14/88
: 1300

Parameter

CHROMIUM
MERCURY
LEAD

Units I 1-2 II 1-2 III 1-2
88-1299-1 88-1299-2 88-1299-3

PPM BOL BDL BDL
PPM BDL BDL BOL
PPM BOL BOL BDL

I 2-3
88-1299-4

BOL
BOL
BDL

Detection
Limit

0.5
0.01
0.5

Parameter

CHROMIUM
MERCURY
LEAD

Units

PPM
PPM
PPM

II 2-3
88-1299 -5

BDL
BDL
BDL

III 2-3
8 8 - 1 2 9 9 - 6

BDL
BDL
BDL

IV 2-3
8 8 - 1 2 9 9 - 7

BDL
BDL
BDL

I 3-4
88-1299-8

BOL
BDL
BDL

Detection
Limit

0.5
0.01
0.5

Parameter Units II 3-4
88-1299-9

Detection
Limit

CHROMIUM
MERCURY
LEAD

PPM
PPM
PPM

BDL
BOL
BDL

0.5
0.01
0.5

page



eeT
1 1 EAST OLIVE ROAD

INC

PENSACOLA. FLORIDA 325 1 A
PHONE (9O4) 474-1OO1

Client: GERAGHTY & MILLER
07039 2700 PGA BLVD

SUITE 104
PALM BEACK GD FL 33410-0000

Project Number
Project Name:
Sample Site:
Sample Type:

FF11408AD01
GERAGHTY & MILLER, INC,
N/S
SOIL

Lab I.D.#:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1822
P12828
05/23/88
D. LOESER
04/14/83
N/S

N/S = Not Submitted

Lab ID Sample ID Parameter Units Results Detection
Limit

;/88-1822-l
"88-1822-1
, .88-1822-1

III 3'-4'
III 3'-4'
III 3'-4'

CR,EPTOX
MERCURY,EPTOX
LEAD,EPTOX

PPM
PPM
PPM

BDL
BDL
BDL

0.50
0.01
0.50

f

Comments: PFM = Parts Per Million, mg/1; BDL = Below Detection Limit.
Method Reference: SW-S46, 3rd Edition, November 1986.



eef
LABORATORY. INC

I 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 I 4
PHONE (9O4) 474-1OOt

Client: GERAGHTY & M I L L E R ,
07039

Sample Site: M I A M I , FLOR1
Sample Type: SOIL, EP TOX

VOLATILE/8010 & 8020

INC.

DA

Parameter Units

BENZENE
BROMODICHLORMETHANE
8ROMOFORM
BROMOMETHANE
CARBON TETRACHLORIOE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1, 3-DICHLOROPROPENE
OIBROMOCHLOROMETHANE
DICHLOROOIFLUOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1.2-OICHLOROETHYLENE
TRANS-1, 3-DICHLOROPROPENE
TRICHLOROETKENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE
1,1,1-TRICKLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-OICHLOROETHENE
1.2-OICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-OICHLOROBENZENE
1.4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

VOLATILE

I 1-2
88-1299-

BDL
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BOL
BDL
BOL
BDL
BDL
BDL
BOL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BOL

METHOD 8010 &

II 1-2
1 88-1299-2

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
27
BDL
BDL
6
BDL
BOL
BOL
BOL
BDL
BOL
BDL
BDL
BDL
Ml --*
BDL
BOL
BDL
BDL

8020

III 1-
88-1299

BOL
BOL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BOL

Lab I.D.I:
Order Date:
Sampled By:
Sanple Date:
Sample Tine:

2 I 2-3

88-1299
04/15/88
M. PIJNENBURG
04/14/88
1300

Detection
-3 88-1299-4 Linit

BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BOL
BDL
BDL
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BDL

1
3
3
3
2
1
3
3
3
3
3
3
1
3
3
1
3
3
1
3
1
3
3
3
3
3
3
3
2
3
3
3
3

page



eeT
1 1 EAST OLIVE ROAD

INC

PENSACOLA. FLORIDA 325 I 4

PHONE (9O4> 474-1OO1

Client: GERAGHTY & M I L L E R ,
07039

Sample Site: M I A M I , FLORI
Sample Type: SOIL, EP TOX

VOLATILE/8010 4 8020

INC.

DA

Parameter Units

BENZENE
8ROMODICHLORMETHANE
6ROMOFORM
BROMOMETHANE
CARBON TETRACHLORIOE
CHLOROBENZENE
CKLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1, 3-DICHLOROPROPENE
OIBROHOCHLOROMETHANE
DICHLOROD1FLUOROMETHANE
ETHYLBENZENE
KETHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1.2-OICHLOROETHYLENE
TRANS-1,3-OICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE
,1,1-TRICHLOROETHANE
,1,2,2-TETRACHLOROETHANE
,1,2-TRICHLOROETHANE
,1-OICHLOROETHANE
,1-OICHLOROETHENE
,2-DICHLOROBENZENE
,2-OICHLOROETHANE
,2-OICHLOROPROPANE

1,3-OlCHLOROBENZENE
1.4-DICHLOROBENZENE
2-CH'.ORr>ETKYLVINYL ETHER

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

VOLATILE

11 2-3
88-1299-

BOL
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
3
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL

METHOD 8010 & 8020

III 2-3
5 88-1299-6 f

BDL
BDL
BOL
BDL
BDL
BDL
BOL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BOL
BDL
BOL
BOL
BDL
BDL
BOL
BDL
<DL-*
BDL
BDL
BOL
BDL

Lab I.D.I:
Order Date:
Sampled By:
Sample Date
Sample Tine

IV 2-3 I
8-1299-7 88-

BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BOL
BOL
BOL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL

3-4
1299

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BOL
BDL
BOL
BOL
BOL
BOL
BDL
BDL
BDL
BDL
BOL
BDL
BOL
BDL
BOL
BOL
BDL
BDL
BOL

88-1299
0</15/88
M. PIJNENBURG
04/U/88
1300

Detection
-8 Liait

1
3
3
3
2
1
3
3
3
3
3
3
1
3
3
1
3
3
1
3
1
3
3
3
3
3
3
3
2
3
3
3
3

page



eef
LABORATORY. INC

11 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514

PHONE (9O4) 474-1OOI

Client: GERAGHTY & MILLER,
07039

Sa»ple Site: MIA M I . FLORI
Sanple Type: SOIL, EP TOX

VOLATILE/8010 & 8020

INC.

DA

Parameter Units

BENZENE
BROMODICHLORMETHANE
BROMOFORM
BROMOMETMANE
CARBON TETRACHLORIOE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CKLOROMETHANE
CIS-1, 3-OICHLOROPROPENE
DIBROMOCKLOROMETHANE
OICHLOROOIFLUOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
TETRACHLOROETHFNE
TOLUENE
TRANS-1.2-OICKLOROETHYLENE
TRAMS-1. 3-OICHLOROPROPEHE
TRICHLOROETKENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE
1,1.1-TRICHLOROETHANE
1 , 1 , 2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1-DICHLOROETHANE
1,1-OICHLOROETHENE
1,2-OICHLOROBENZENE
1,2-OICHLOROETHANE
1,2-DICHLOROPROPANE
1,3-DlCHLOROBENZENE
1,4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PP8
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

VOLATILE

II 3-4
88-1299-

BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BDL
BDL
4
BDL
BOL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BOL
BDL
BOL

METHOD 8010 & 8020

III 3-4
9 88-1299-10

BDL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BOL
BOL
BOL
BDL
BOL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
^OL~
BDL
BOL
BDL
BDL

Lab I.D.I: 88-1299
Order Date: 04/15/88
Sampled By: M. PIJNENBURG
Sanple Date: 04/14/88
Sample Tine: 1300

Detection
Linit

1
3
3
3
2
1
3
3
3
3
3
3
1
3
3
1
3
3
1
3
1
3
3
3
3
3
3
3
2
3
3
3
3

page end of report



11 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4
PHONE <9O4I 474- 1 OO I

Client: GERAGHTY & MILLER, INC.
07039 2700 PGA BOULEVARD

SUITE 104
PALM BEACH GARDENS, FL 33410-0000

Project Number:
Project Name:
Sample Site:
Sample Type:

PF1148AD01
N/S
N/S
SEDIMENT

Lab I.D.It:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1399
P12220
04/25/88
M. PIJNENBURG
04/14/88
N/S

N/S = NOT SUBMITTED

R E S U L T S

reported on the following page(s)

r

Comments: PPB = Parts Per Billion, ug/kg on a dry basis
Method Reference: SW-846, 3rd Edition, November 1986.
BDL = Below Detection Limit

page
Approved By
1

*, «^ • tstrr tsc.



eeT
11 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 I 4

PHONE I9O4) 474- IOO1

Client:
07039

GERAGHTY & MILLER, INC, Lab I.D.#:
Order Date:
Sampled By:

88-1399-01
04/25/88
M. PIJNENBURG

Sample Site: N/S
Sample Type: SEDIMENT

Sample ID.: II 4-6 Sample

VOLATILE/8010 & 8020 VOLATILE METHOD 8010

Parameter

Date:

& 8020

Units

04/14/88

Resul

Time: N/S

ts Detection
Limit

BENZENE
BROMOD I CHLORMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1 , 3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1 , 2-DICHLOROETHYLENE
TRANS-1 , 3-DICHLOROPROPENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE
1,1, 1-TRICHLOROETHANE
1,1,2, 2-TETRACHLOROETHANE
1,1, 2-TRICHLOROETHANE
1 , 1-DICHLOROETHANE
1 , 1-DICHLOROETHENE
1 , 2-DICHLOROBENZENE
1,2-DICHLOROETHANE -> ""*
1 , 2-DICHLOROPROPANE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

1
3
3
3
2
1
3
3
3
3
3
3
1
3
2
1
3
3
1
3
1
3
3
3
3
3
3
3
2
3
3
3
3

page



eef
I 1 EAST OLIVE ROAD PENSACOLA FLORIDA 3 2 5 1 4

PHONE <9O4I 474-1OOI

Client:
07039

GERAGHTY & MILLER, INC Lab I.D.#:
Order Date:
Sampled By:

88-1399-02
04/25/88
M. PIJNENBURG

Sample Site: N/S
Sample Type: SEDIMENT

Sample ID. : II 6-8 Sample

VOLATILE/8010 & 8020 VOLATILE METHOD 8010

Parameter

BENZENE
BROMOD I CHLORMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1 , 3-DICHLOROPROPENE
DIBROMOCHLOROMETHANE
DICHLORODIFLUOROMETHANE
ETHYLBENZENE
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRANS-1 , 2-DICHLOROETHYLENE
TRANS-1 , 3-DICHLOROPROPENE
TRICHLOROETHENE
TRI CHLOROFLUOROMETHANE
VINYL CHLORIDE
XYLENE
1.1, 1-TRICHLOROETHANE
1.1,2. 2-TETRACHLOROETHANE
1,1, 2-TRICHLOROETHANE
1 , 1-DICHLOROETHANE
1 , 1-DICHLOROETHENE
1 , 2-DICHLOROBENZENE
1,2-DICHLOROETHANE •*>•-*
1 , 2-DICHLOROPROPANE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
2-CHLOROETHYLVINYL ETHER

Date:

& 8020

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

04/14/88

Resul

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Time: N/S

ts Detection
Limit

1
3
3
3
2
1
3
3
3
3
3
3
1
3
2
1
3
3
1
3
1
3
3
3
3
3
3
3
2
3
3
3
3

page end of report



eef
LABORATORY. INC

1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 I 4
PHONE I9O4) 474-1 OOt

Client: GEP.AGHTY & MILLER
07C2? 2700 PGA BLVI?

SUITE 1C4
PALM BEACH CD FL 33410-0000

Project Number: PF1148AD01
Project ::ar.e: N/S
Sample Site. N/?
Sample Type: S^DI^ENT

Lab I.D.#:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

S3--I400
r> i 2 ? 2 '
04/25/38
M PIJNEN3U°.G
04/14/38
N/S

N/S = Not Submitted

Lab ID Sample ID Parameter Units Pxesults Detection
Limit

88-1400-1 III 2-3
S8-1400-1 III 2-3

JTTUVT^ KETONE
METHYL ISOBUTVL KETONE ??3

BDL
3DL

10
10

Comments- ??5 = Parts Per Billion, ug./kg on a dry basis. BDL = Below
Detection lir-its. Method Reference: SW-S46, 3rd Edition,
November 198€.

Approved By
page 1 enc or report



1 1 EAST OLIVE ROAD PENSACOLA FLORIDA 325 1 4
PHONE (9O1I 474- 1OO1

Client: GERAGHTY & MILLER
07039 2700 PGA BLVD

SUITE 104
PALM BEACH GD FL 33410-0000

Project Number: PF1148AD01
Project Name: GERAGHTY & MILLER
Sample Site: N/S
Sample Type: SOIL

Lab I.D.#:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1459
P12313
04/28/88
M.PIJNENBURG
04/14/88
1300

N/S = Not Submitted

Lab ID

1
88-1459-
88-1459-

, 88-1459-
88-1459-
88-1459-
88-1459-

' 88-1459-
! 88-1459-
88-1459-

j -88-1459-
j 88-1459-
88-1459-

, 88-1459-
• 88-1459-
• 88-1459-

Sampl

1
2
3
1
2
3
1
2
3
1
2
3
1
2
3

I
II
II
I
II
II
I
II
II
I
II

1

I
1

I
1

I
1

-
1
2
-

e ID

2
2-3

-
1

-
1

2
-
2
2
-

2
-3

2
2-3
-
1

III
I
II
II

1

I

-
1

2
-
2
2
-
2

2
-3

2
-3

Parameter

SILVER, EPTOX
SILVER, EPTOX
SILVER, EPTOX
ARSENIC, EPTOX
ARSENIC, EPTOX
ARSENIC, EPTOX
BARIUM, EPTOX
BARIUM, EPTOX
BARIUM, EPTOX
CADMIUM, EPTOX
CADMIUM, EPTOX
CADMIUM, EPTOX
SELENIUM, EPTOX
SELENIUM, EPTOX
SELENIUM, EPTOX

Units

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM

Results

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Detection
Limit

0
0
0
0
0
0
1
1
1
0
0
0
0
0
0

.50

.50

.50

.50

.50

.50

.0

.0

.0

.10

.10

. 10

.20

.20

. 20

Comments: PPM = Parts Per Million, mg/kg on a dry basis; BDL = Below
Detection Limits. Method Reference: SW-846, 3rd Edition,
November 1986.

page
Approved By

1 end of report



GERAOHTY & MILLER. INC.
2700 POA BLVD.. SUITE 104
PALM BEACH GO.. FLORIDA 33410

1 I CAST OUVC ItOAO PCNSACCM.A. FLOAIDA 32914
PHONC t»O4> 474.1001

PROJECT NO: PF1148AD01

QC LEVEL I (INORGANIC)

LAB ID: 88-1299 EPTOX EXTRACTION

LAB ID CLIENT ID

88-1299-1
88-1299-2
88-1299-3
88-1299-4
88-1299-5
88-1299-6
88-1299-7
88-1299-8
88-1299-9
88-1299-10
88-1299-1(8

I-l-I
II-1-2

III-1-2
1-2-3

II-2-3
III-2-3
IV-2-3
1-3-4

II-3-4
III-3-4
TRIP BLANK

SOIL

PARAMETER
PREPARATION

DATE
ANALYSIS
DATE BATCH #

DETECTION
LIMIT

MATRIX EXPECTED * REC.
SPIKE MAT. SPK. MATRIX
RESULT RESULT SPIKE

MERCURY
LEAD
CHROMIUM

4/21/88
4/21/88
4/21/88

4/21/88
4/26/88
4/26/88

88-Hg-7
88-EPTOX-PbR-l
88-EPTOX-CrR-l

7470
6010
6010

0.01
0.50
0.50

BDL
BDL
BDL

0.52
2.06
0.97

0.62
2.03
1.00

84
101
97

76-128
96-108
95-107

Notes: Results reported in ppm, parts per million, mg/1.
BDL - Below Detection Limit.
Results reported are blank corrected.

Source for control limits is Internal laboratory quality assurance program and references below.

Reference: SW846, 3rd Edition, November 1986.
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1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 323 1 4
PHONE (9O4I 474-1OO I

GERAGHTY & MILLER. INC.
2700 PGA BLVD. , SUITE 104
PALM BEACH GD. , FLORIDA 33410

PROJECT: PF1148AD01

Volatile Method:

QC LEVEL I

LAB ID:

LAB ID

88-1400-1
SPIKE
SPIKE DUP
DI BLANK

CLIENT ID

III-2-3

ANALYSIS
DATE

4/26/88
4/26/88
4/26/88
4/26/88

BATCH

VS-2
VS-2
VS-2
VS-2

DI BLANK - ALL PARAMETERS BDL

REAGENT WATER SPIKE/SPIKE DUPLICATE RECOVERY

' PARAMETER

1,1-Dichlcroethene
{ Trichloroethene
! Benzene
Toluene

. . Chlorobenzene

SPIKE SPIKE
SPIKE DUPLICATE EXPECTED
RESULT RESULT VALUE

44
47
51
53
48

45
46
51
49
43

50
50
50
50
50

% REC.
SPIKE

88
94
102
106
96

% REC. % REC.
SPIKE CONTROL
DUPLICATE LIMITS

90
92
102
98
86

61-145
71-120
76-127
76-125
75-130

SPIKE
RPD

2
2
0
8
11

MAXIMUM
RPD

14
14
11
13
13

Note: ppb = parts per billion, ug/1
BDL = below detection limits
Results reported are blank corrected.
Source for control limits is internal laboratory quality assurance program
and the Federal Register (see below). ""*

Reference: Federal Register, 40 CFR, Part 136, July 1, 1987.



GERAGHTY 0 MILLER, INC.
1700 PCA BLVD., SUITE 104
PALM BEACH, FLORIDA 33410

PROJECT NO: PF1148AD01

QC LEVEL I (INORGANIC)

LAB ID: 88-1459

LABORATORY. INC

II CAST OUVC ROAD PCN5ACOLA. FLORIDA 32914
PHONE <»O4) 474.1OOI

LAS ID

88-1459-1
88-1450-2
88 1459-3

1 1 - 2
II 1-2

III 2 -3

*
V

PARAMETER

SILVER
ARSENIC
BARIUM
CADMIUM
SELENIUM

PREPARATION
DATE

5/2/88
5/2/88
5/2/88
5/2/88
5/2/83

ANALYSIS
SATE BATCH * METHOD

5/3 88 S8-EPTOX-Ag-3 6010
5/3/38 88-EPTOX-As 6 6010
5/3/88 88-EPTOX-Ba-5 6010
5/3'88 88-EPTOX Cd-5 6010
5/3/88 88-EPTOX-Se -5 6010

DETECTION
LIMIT

0.50
0.50
1 .00
0.10
0.20

BLANK
RESULT

BDL
BDL
BDL
BDL
SDL

MATRIX
SPIKE
RESULT

1 .90
2.10
2.00
1.00
1.90

EXPECTED
MAT. SPK.
RESULT

2.00
2.00
2.00
1 .00
2 . 00

* P.EC.
MATRIX
SPIKE

95
105
100
13C
S7

* REC.
CONTRO:
LIMITS

88-112
82-108
39-117
88- 112
34-110

ALL QC DATA WAS KITHIM ACCEPTABLE LIMITS.

Notes: Results reported In ppn. parts per million, ng/1.
BDL •= Below Detection Ll-.lt.
Results reported are blank corrected.

Source for control limits Is internal laboratory quality assurance program and references below.

Reference: SW-846. 3rd Edition, November 19S6.
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Orlando Laboratories, Inc.
\ f t l W * P.O. Box19127 • Orlando, Florida 3281 4 • 305/896-6645

^ y || | J 1 A REPORT OF ANALYSIS

Geraghty & Mil ler
Attn: Doug Loeser
2700 PGA Blvd., Suite 104
Palm Beach Gardens, Fla. 33410

IDENTIFICATION: Samples ident i

Report #:
Sampled by:

Date sampled :
Date received:
Date repor ted:

f ied as marked.

49782 (3416)
Client(D. Leonard)
07-22-87 (? 1300-1600 hrs .
07-23-87
07-31-87
Page 1 of 4

ORGANIC ANALYSES BY GAS CHROMATOGRAPHIC SCREENING

PURGE ABLE ORGAN 1C S

Bromodichlororae thane
Broraoform
Bromome thane
Carbon Tetrachloride
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochlorome thane
1 , 2-Dibromo-3-chloropropane
Dichlorod if luoromethane
1 , 1-Dichloroethane
1 , 2-Dichloroethane
1 , 1-Dichloroethene
c,t-l , 2-Dichloroethene
1 , 2-Dichloropropane
cis-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Methylene chloride
1,1, 2 ,2,-Tetrachloroethane
Tetrachloroethene
1,1, 1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Trichlor of luoromethane
Vinyl chloride

RESULTS OF ANALYSIS

IS SS

ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl )
ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) N D ( O . O O l )

0.11 0.008
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl)
ND(O.OOl ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl ) ND(O.OOl)
ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )

0.15 0.28
ND(O.OOl ) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )

Results expressed in mg/1 unless otherwise designated.
Florida Department of Health and Rehabilitative Service
is 83141.

Respectful ly submitted,
ORLANDO LABORATORIES, INC.

y^1v/CZ^R.C_ . S5?&\J>L
' Laboratory Manager

•"•"""

(%,
1

WD WC

ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl )
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl)
ND(O.OOl) N D ( O . O O l )
ND(O.OOl) N D ( O . O O l )
ND(O.OOl) 0.012
N D ( O . O O l ) N D ( O . O O l )
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) N D ( O . O O l )
N D ( O . O O l ) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )
ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )

0.022 0.11
ND(O.OOl ) ND(O.OOl)
N D ( O . O O l ) N D ( O . O O l )

< = Less Than. Our
Identification Number

/^ N

^l^iU
Qu^ljity Control



REPORT OF ANALYSIS

Geraghty & Mil ler
A t t n : Doug Loeser
2700 PGA Blvd., Suite 104
Palm Beach Gardens , Fla. 33410

Report #: 49782 (3416)
Sampled by: C l i e n t ( D . Leonard)

07-22-87 (3 1300-1600 hrs
07-23-87

Date sampled
Date received
Date reported: 07-31-87

Page 2 of 4

IDENTIFICATION: Samples identified as marked.

ORGANIC ANALYSES BY GAS CHROMATOGRAPHIC SCREENING

RESULTS OF ANALYSIS

PURGEABLE ORGANICS

Bromodichloromethane
Bromoform
Bromomethane
Carbon Tetrachloride
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chlororaethane
Dibromochloromethane
1,2-Dibromo-3-chloropropane
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
c,t-1,2-Dichl oroethene
1.2-Dichloropropane
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2,-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1 ,1 ,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

WE 4S

ND(0
ND(0,
ND(0
ND(0,
ND(0
ND(0
ND(0,
ND(0,
ND(0
ND(0,
ND(0,
ND(0,
ND(0,
ND(0,

0
ND(0,
ND(0,
ND(0,
ND(0,
ND(0.
ND(0,
ND(0.
ND(0,

0,
ND(0.

001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
012
001)
001)
001)
001)
001)
001)
001)
001)
013
001)

ND(0
ND(0,
ND(0
ND(0,
ND(0
ND(0,
ND(0
ND(0,
ND(0,
ND(O,
ND(0,
ND(0.
ND(0,
ND(0,

0,
ND(0,
ND(0,
ND(0,
ND(0,
ND(0.
ND(0,
ND(0,
ND(0.

0.
ND(0,

001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
068
001)
001)
001)
001)
001)
001)
001)
001)
029
001)

ND(O.OOl) ND(O.OOl)

6S

ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

0.22
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

0.26
ND(O.OOl)
ND(O.OOl)

7D

ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(0.001)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(0,001)

0.046
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

0.003
ND(O.OOl)
ND(O.OOl)

Results expressed in rag/1 unless otherwise designated. < = Less Than. Our
Florida Department of Health and Rehabilitative Service Identification Number
is 83141. ^.^

Respectfully submitted,
ORLANDO LABORATORIES, INC.

Laboratory Manager



REPORT OF

Geraghty & Miller
Attn: Doug Loeser
2700 PGA Blvd. , Suite 104
Palm Beach Gardens, Fla. 33410

ANALYSIS

Report #: 49782 (3416)
Sampled by: Client(D. Leonard)

Date sampled: 07-22-87 @ 1300-1600 hrs .
Date received: 07-23-87
Date reported: 07-31-87

Page 3 of 4

IDENTIFICATION: Samples identified as marked.

ORGANIC ANALYSES BY GAS CHROMATOGRAPHIC SCREENING

RESULTS OF ANALYSIS

PURGEABLE ORGAN ICS

Bromodichlororae thane
Broraoform
Bromoraethane
Carbon Tetrachloride
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chlorome thane
Dibromochlorome thane
1 , 2-Dibromo-3-chloropropane
Dichlorodifluorome thane
1 , 1-Dichloroethane
1 ,2-Di Chloroethane
1 , 1-Dichloroethene
c ,t-l ,2-Dichloroethene
1 ,2-Dichloropropane
c is-1 , 3-Dichloropropene
trans-1 , 3-Dichloropropene
Methylene chloride
1 , 1 ,2,2,-Tetrachloroethane
Tetrachloroethene
1,1, 1-Trichloroethane
1 , 1 ,2-Trichloroethane
Trichloroethene
Tr ichlorof luororae thane
Vinyl chloride

7S MWH WF

ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)

0.020 0.021 ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)

0.005 0.006 0.020
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)

0.096 0.099 0.005
ND(O.OOl) ND(O.OOl) ND(O.OOl)
ND(O.OOl) ND(O.OOl) ND(O.OOl)

Results expressed in mg/1 unless otherwise designated. < = Less Than. Our
Florida Department of Health and Rehabil
is 83141.

Respectfully submitted,
ORLANDO LABORATORIES, INC.

.
"2?1 sSLi-Ma /^\ r^lL~

Laboratory Manager

itative Service Identification Number

.,.-•"•• —— >
Jt^ /

^%^\^^(,^ / 1 Ihy^dr (^yL(j~\---~ — .
f qdal/ity Control



Geraghty & Mi l le r
Attn: Doug Loeser

Report tf: 49782 (3416)
07-31-87 Page 4 of 4

QUALITY CONTROL DATA SHEET

DUPLICATES:

PARAMETER Z DIFFERENCE DATE ANALYST

1.3-Dichlorobenzene 5
1.4-Dichlorobenzene 1
Benzene 6
Chloroform 2
1,1-Dichloroethane <1

07-30-87
07-30-87
07-30-87
07-30-87
07-30-87

E.P.
E.P.
E.P.
E.P.
E.P.

SPIKES:

PARAMETER X RECOVERY DATE ANALYST

1.3-Dichlorobenzene 87/92
1.4-Dichlorobenzene 87/88
Benzene 94/88
Chloroform 88/90
1 ,1-Dichloroethane 86/86

07-30-87
07-30-87
07-30-87
07-30-87
07-30-87

E.P.
E.P.
E.P.
E.P.
E.P.

Respectfully submitted,
ORLANDO LABORATORIES, INC,

^HP
Laboratory Manager Control



Orlando Laboratories, Inc.
P.O. Box19127 Orlando, Florida 32814 305/896-6645

REPORT OF ANALYSIS

Geraghty & Mi l le r
A t t n : Doug Loeser
2700 PGA Blvd., Suite 104
Palm Beach Gardens , Fla. 33410

Report #:
Sampled by :

Date sampled:
Date received:
Date reported:

IDENTIFICATION: Project 0P1148AD1 Miami (AM.DADE).

49779 (3409)
C l i e n t ( D . L e o n a r d )
07-21-87 (? 1300-1800 hrs,
07-22-87
07-30-87
Page 1 of 3

ORGANIC ANALYSES BY GAS CHROMATOGRAPHIC SCREENING

RESULTS OF ANALYSIS

PURGEABLE ORGANICS

Bromodichloromethane
Bromoform
Bromoraethane
Carbon Tetrachloride
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochlororaethane
1,2-Dibromo-3-chloropropane
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
c ,t-l ,2-Dichloroethene
1.2-Dichloropropane
c is-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2,-Tetrachloroethane
Tetrachloroethene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl chloride

MW-WI

ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

MW-WJ

ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

MW-WK

ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(0.001)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

0.074
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)
ND(O.OOl)

MW-WL

ND(0
ND(0
ND(0
ND(0,
ND(0
ND(0
ND(0
ND(0
ND(0,
ND(0,
ND(0,
ND(0,
ND{0,
ND(0,
ND(0,
ND(0,
ND(0,
ND(0,
ND(0,
ND(0.
ND(0,
ND(0.
ND(0,
ND(0.
ND(0.

001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)
001)

ND(O.OOl)

Results expressed in mg/1 unless otherwise designated. < = Less Than. Our
Florida Department of Health and Rehabilitative Service Identification Number
is 83141. ->'-*

Respectfully submitted,
ORLANDO LABORATORIES, INC.

Laboratory'Manager



REPORT OF ANALYSIS

Geraghty & Miller
Attn: Doug Loeser
2700 PGA Blvd. , Suite 104
Palm Beach Gardens, Fla. 33410

Report #: 49779 (3409)
Sampled by: Client(D.Leonard)

: 07-21-87 @ 1300-1800 hrs,
: 07-22-87
: 07-30-87
Page 2 of 3

Date sampled
Date received
Date reported

MW-WB

IDENTIFICATION: Project #P1148AD1 Miami (AM.DADE).

ORGANIC ANALYSES BY GAS CHROMATOGRAPHIC SCREENING

RESULTS OP ANALYSIS

PURGEABLE ORGANICS MW-3S MW-2D

Broraodichlororaethane
Bromofonn
Broraoraethane
Carbon Tetrachloride
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromo-3-chloropropane
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethene
c,t-1,2-Dichloroethene
1.2-Dichloropropane
c is-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene chloride
1,1,2,2,-Tetrachloroethane
Tetrachloroethene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
Trichlorofluorotnethane
Vinyl chloride

Results expressed in mg/1 unless otherwise designated. < = Less Than. Our
Florida Department of Health and Rehabilitative Service Identification Number
is 83141.

Respectfully submitted,
ORLANDO LABORATORIES, INC.

Laboratory Manager

ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)

0.19
N D ( O . O O l )
ND(O.OOl )
N D ( O . O O l )
ND(O.OOl)
ND(O.OOl )
N D ( O . O O l )
ND(O.OOl )
N D ( O . O O l )

0.019
ND(O.OOl)

0.015

ND(O.OOl)
ND(O.OOl )
ND(O.OOl )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
ND(O.OOl )
ND(O.OOl )
ND(O.OOl)
ND(O.OOl )
N D ( O . O O l )
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )

ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
ND(O.OOl )
ND(O.OOl )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl )
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
ND(O.OOl )
N D ( O . O O l )
N D ( O . O O l )
ND(O.OOl)
N D ( O . O O l )
N D ( O . O O l )

Quality Control



Geraghty & Miller
Attn: Doug Loeser 07-30-87

Report #: 49779 (3409)
Page 3 of 3

QUALITY CONTROL DATA SHEET

DUPLICATES:

PARAMETER DIFFERENCE DATE ANALYST

Benzene
Toluene
Ethylbe.nzene
Chloroform
Trichloroethene
Tetrachloroethane

6
6
9

07-27-87
07-27-87
07-27-87
07-27-87
07-27-87
07-27-87

E.P.
E.P.
E.P.
E.P.
E.P.
E.P.

SPIKES:

PARAMETER I RECOVERY DATE ANALYST

Benzene
Toluene
Ethylbenzene
Chloroform
Trichloroethene
Tetrachloroethane

92/96
88/88
110/110
94/100
108/114
96/87

07-27-87
07-27-87
07-27-87
07-27-87
07-27-87
07-27-87

E.P.
E.P.
E.P.
E.P.
E.P.
E.P.

Respectfully submitted,
ORLANDO LABORATORIES, INC,

Laboratory Manager
m±

Qu^li/y Control



GERAGHTY & MILLER. INC.

APPENDIX B3

Laboratory Reports, 1988

Water Quality



eef
LABORATORY. INC

1 I EAST OLIVE ROAD PENSACOLA FLORIDA 325 I 4
PHONE (9O4I 474- I OO 1

RECEIVED
JUN b 1988

Geraghty & Miller, Inc.

Client: GERAGHTY & MILLER
07039 2700 PGA BLVD

SUITE 104
PALM BEACH GD FL 33410-0000

Project Number: PF1148AD01
Project Name: GERAGHTY & MILLER
Sample Site: N/S
Sample Type: GROUNDWATER

Lab I.D.#:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1524
P12400
04/30/88
D. ALM
4/28-29
N/S

N/S = Not Submitted

R E S U L T S

reported on the following page(s)

•*> ~*

Comments: Method Reference: Federal Register 40 CFR Part 136, July 1, 1987
PPB = Parts Per Billion, ug/1; BDL = Below Detection Limit

Approved By
page 1

/J.* \--\_S *



I 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 A
PHONE (9O4) 474-1OO I

Client: GERAGHTY & MILLER
07039

Lab I
Order

. D. # :
Date:

Sampled By:
Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : WK

/OLATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROFROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Sample Date: 4

& 602

Units

PPB
PPB
PPB
FPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PFB
PFB
PPB
PPB
PPB
PPB
PPB

""* PPB
PPB
FPB

/2S-29

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

88-1524-1
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page



eef
1 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514

PHONE (9O4I 474- 1 OO 1

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 10S

/OLATILE/601&602 VOLATILE 601

i Parameter
i

, BENZENE
• BROMODICHLOROMETHANE
; BROMOFORM

BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

• 2-CHLOROETHYLVINYL ETHER
'• CHLOROFORM

CHLOROMETHANE
, DIBROMOCHLOROMETHANE
; 1 ,2-DICHLOROBENZENE
1 1 ,3-DICHLOROBENZENE

1 , 4-DICHLOROBENZENE
' DICHLORODIFLUOROMETHANE
: 1 , 1-DICHLOROETHANE

1 , 2-DICHLOROETHANE
| 1 , 1-DICHLOROETHENE
j TRANS-1 ,2-DICHLOROETHYLENE

1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE

; TRANS-1 , 3-DICHLOROPROPENE
: ETHYLBENZENE

METHYLENE CHLORIDE
! 1 , 1 ,2, 2-TETRACHLOROETHANE
i TETRACHLOROETHENE

TOLUENE
! 1 , 1 , 1-TRICHLOROETHANE
[ 1,1,2-TRICHLOROETHANE

TRICHLOROETHENE
, TRICHLOROFLUOROMETHANE
i VINYL CHLORIDEi

Lab I . D .#:
Order Date:
Sampled

Sample Dale: 4/28

& 602

Units

PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

->'*» PPB
PPB
PPB

By:

-29

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
310
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
16
BDL
5

88-1524-2
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
50
5
5
5
1
5
5
3
1
5
5
1
5
1

page



II E A S T OLIVE ROAD PENSACOLA. FLORIDA 325 1 4
PHONE (9O4I 474- IOOt

Client: GERAGHTY & MILLER
07039

Lab I
Order

. D . # :
Date:

Sampled By:
Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 2D

/OLATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLORGBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLORGETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICKLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Sample Date: 4

& 602

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

«*>••-* PPB
PPB
PPB

/2B-29

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
32
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
4
BDL
10

88-1524-3
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page



eeT
11 EAST OLIVE ROAD PENSACOLA FLORIDA 3251 4

PHONE (9O4) 474-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 7D

'OLATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROFENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I.D.#:
Order Date:
Sampled

Sample Date: 4/28

& 602

. Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
FFB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB

<•""-* PPB
PPB
PPB

By:

-29

Resul

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

88-1524-4
04/30/88
D. ALM

Time: N/S

t Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page



11 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4
PHONE (9O4) 474-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : WH

70LATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1,1 -TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I.D.#:
Order Date:
Sampled

Sample Date: 4/28

& 602

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB
PPB
PPB
PPB

•*.>• --* PPB
PPB
PPB

By:

-29

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
110
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
5000
BDL
2

88-1524-5
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
100
5
1

page



1 1 E A S T O L I V E ROAD PENSACOLA. FLORIDA 32514
PHONE (9O4) 474- IOO1

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 6S

70LATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I . D .#:
Order Date:
Sampled By:

Sample Date: 4/28-29

& 602

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

**•— PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
38
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
3
BDL
BDL

88-1524-6
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page



EAST OLIVE ROAD PENSACOLA. FLORIDA 3251 4
PHONE (9O4) 474-1OOI

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 14A

70LATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 . 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROFROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

& 602

Units Resul

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB

*•'••"* PPB
PPB
PPB

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

88-1524-7
04/30/88
D. ALM

Time: N/S

t Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page



eeT
11 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 I 4

PHONE (9O4) 474-1OOI

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 14S

70LATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE

: BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

f 2-CHLOROETHYLVINYL ETHER
J CHLOROFORM

CHLOROMETHANE
t DIBROMOCHLOROMETHANE
1 1 ,2-DICHLOROBENZENE

1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE

! 1 , 1-DICHLOROETHENE
1 TRANS-1,2-DICHLOROETHYLENE

1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE

' ETHYLBENZENE
METHYLENE CHLORIDE

' 1 , 1 , 2 , 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

! 1 , 1 , 1-TRICHLOROETHANE
! 1 , 1 , 2-TRICHLOROETHANE

TRICHLOROETHENE
, TRICHLOROFLUOROMETHANE
j VINYL CHLORIDE

1

:

Lab I.D.f:
Order Date:
Sampled By:

Sample Date: 4/28-29

& 602

Units Resul

PPB
PPB
PPB
PPB
PPB
PFB
PPB
FPB
PPB
FPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

*•>•—* PPB
PPB
PPB

page 9

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
160
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
900
BDL
6

88-1524-8
04/30/88
D. ALM

Time: N/S

t Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
50
5
5
5
1
5
5
3
1
5
5
100
5
1



I 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 I 4
PHONE (9O4I 474-1OO1

Client: GERAGHTY & MILLER
07039

Lab I
Order

. D . # :
Date:

Sampled By:
Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : 14B

'OLATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Sample Date: 4

& 602

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

->'** PPB
PPB
PPB

/2S-29

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
140
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
810
BDL
4

88-1524-9
04/30/88
D. ALM

Time: N/S

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5 •
5
5
5
5
3
5
50
5
5
5
1
5
5
3
1
5
5
10
5
1
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eef
r AST OLIVE ROAD PENSACOL A FLORIDA 3251 4

PHONE 19O4) 4 74-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

13D

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-10
04/30/88
D. ALM

Time: N/S

70LATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE "**'
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

"* PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
200
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
2100
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
50
5
5
5
1
5
5
3
1
5
5
100
5
1
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I EAST OLIVE ROAD PENSACOLA. FLORIDA 32514
PHONE <9O4) 474-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

15S

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-11
04/30/88
D. ALM

Time: N/S

;OLATILE/601&602 VOLATILE 601 & 602

Parameter
i

; • BENZENE
BROMODICHLOROMETHANE
BROMOFORM

t BROMOMETHANE
CARBON TETRACHLORIDE

' CHLOROBENZENE
CHLOROETHANE

? 2-CHLOROETHYLVINYL ETHER
| CHLOROFORM

CHLOROMETHANE
t DIBROMOCHLOROMETHANE
I 1,2-DICHLOROBENZENE
1 1,3-DICHLOROBENZENE

1 , 4-DICHLOROBENZENE
' DICHLORODIFLUOROMETHANE
! 1,1 -DICHLOROETHANE

1 , 2-DICHLOROETHANE
| 1 , 1-DICHLOROETHENE
: TRANS-1 ,2-DICHLOROETHYLENE

1 , 2-DICHLOROPROPANE
, CIS-1 ,3-DICHLOROPROPENE
I TRANS-1 , 3-DICHLOROPROPENE
' ETHYLBENZENE

METHYLENE CHLORIDE
' 1 , 1 , 2 , 2-TETRACHLOROETHANE
1 TETRACHLOROETHENE

TOLUENE
! 1,1. 1-TRICHLOROETHANE
| 1, 1 ,2-TRICHLOROETHANE

TRICHLOROETHENE
, TRICHLOROFLUOROMETHANE
[ VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
FPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

"* PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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eef
LABORATORY. INC

I 1 EAST OLIVE ROAD PENSACOLA FLORIDA 3251 4
PHONE <9O4) 474-1OO1

Client:
07039

GERAGHTY & MILLER

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

4S

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-12
04/30/88
D. ALM

Time: N/S

70LATILE/601&602 VOLATILE 601 & 602

Parameter

, BENZENE
! BROMODICHLOROMETHANE

BROMOFORM
BROMOMETHANE

: CARBON TETRACHLORIDE
• . CHLOROBENZENE

CHLOROETHANE
; 2-CHLOROETHYLVINYL ETHER
• CHLOROFORM

CHLOROMETHANE
. DIBROMOCHLOROMETHANE
! 1,2-DICHLOROBENZENE

1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE

: 1 . 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE

: TRANS-1 , 3-DICHLOROPROPENE
; ETHYLBENZENE

METHYLENE CHLORIDE
• 1 , 1 , 2, 2-TETRACHLOROETHANE
; TETRACHLOROETHENE

TOLUENE
! 1 , 1 , 1-TRICHLOROETHANE
| 1 , 1 , 2-TRICHLOROETHANE

TRICHLOROETHENE *""
, TRICHLOROFLUOROMETHANE
I VINYL CHLORIDE
I

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

** PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
91
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
19
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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eef
1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514

PHONE <9O4) 474-1OO I

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

5S

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-13
04/30/88
D. ALM

Time: N/S

/OLATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 . 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1 , 1 , 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE ->

TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

• •«•» PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
92
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
6900
BDL
9

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
100
5
1
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1 t EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4
PHONE <9O4) 474-1 OO 1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

IS

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-14
04/30/88
D. ALM

Time: N/S

'OLATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DI BROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1 . 1 , 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE ->"
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

"** PPB
PPB
FPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
140
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
30000
BDL
2

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
10
5
5
5
1
5
5
3
1
5
5
1000
5
1
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11 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514
PHONE (9O4) A74-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

3S

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-15
04/30/88
D. ALM

Time: N/S

VOLATILE/601&602 VOLATILE 601

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 . 3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

& 602

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

*«>..-» PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
50
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
51
BDL
21

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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1 I EAST OLIVE ROAD PENSACOLA FLORIDA 325 1 4
PHONE (9O4) A74-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID. :

N/S
GROUNDWATER

3B

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-16
04/30/88
D. ALM

Time: N/S

/OLATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE

1 BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE

' 1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 . 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE

• TRANS-1, 2-DICHLOROETHYLENE
1 , 2-DICHLOROPROPANE

f CIS-1 ,3-DICHLOROPROPENE
. TRANS-1 , 3-DICHLOROPROPENE
1 ETHYLBENZENE

METHYLENE CHLORIDE
1 , 1 , 2 , 2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

f 1 , 1 , 1-TRICHLOROETHANE
\ 1 , 1, 2-TRICHLOROETHANE

TRICHLOROETHENE ***•"
, TRICHLOROFLUOROMETHANE
t VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PFB
PPB
PPB
PPB
PPB
PPB

* PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
67
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
25
BDL
23

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4
PHONE (9O4) 474-1OO1

Client:
07039

GERAGHTY & MILLER

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

TRIP BLANK

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-17
04/30/88
D. ALM

Time: N/S

VOLATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1.2-DICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1.1-DICHLOROETHANE
1.2-DICHLOROETHANE
1.1-DICHLOROETHENE
TRANS-1,2-DICHLOROETHYLENE
1.2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETKENE
TOLUENE
1.1.1-TRICHLOROETHANE
1.1.2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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eei
II EAST OLIVE ROAD PENSACOLA. FLORIDA 3251 4

PHONE (9O4) 474- IOO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

11A

Lab I.D.tf:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-18
04/30/88
D. ALM

Time: N/S

70LATILE/601&602 VOLATILE 601 & 602

Parameter

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1.2-DICHLOROBENZENE
1.3-DICHLOROBENZENE
1.4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1.1-DICHLOROETHANE
1.2-DICHLOROETHANE
1.1-DICHLOROETHENE
TRANS-1,2-DICHLOROETHYLENE
1.2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRANS-1.3-DICHLOROPROPENE
ETHYLBENZENE
METHYLENE CHLORIDE
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE
1.1.1-TRICHLOROETHANE
1.1.2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1
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11 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4

PHONE (9O4I 474-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site:
Sample Type:

Sample ID.:

N/S
GROUNDWATER

US

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 4/28-29

88-1524-19
04/30/88
D. ALM

Time: N/S

70LATILE/601&602 VOLATILE 601 & 602

1 Parameter

, BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE

'• 2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE

, DIBROMOCHLOROMETHANE
; 1,2-DICHLOROBENZENE
1 1,3-DICHLOROBENZENE

1 , 4-DICHLOROBENZENE
\ DICHLORODIFLUOROMETHANE
! 1,1 -DICHLOROETHANE

1 , 2-DICHLOROETHANE
! 1 ,1-DICHLOROETHENE
• TRANS-1 , 2-DICHLOROETHYLENE

1 , 2-DICHLOROPROPANE
, CIS-1 ,3-DICHLOROPROPENE
j TRANS-1 ,3-DICHLOROPROPENE
1 ETHYLBENZENE

METHYLENE CHLORIDE
1,1,2, 2 -TETRACHLOROETHANE

i TETRACHLOROETHENE
TOLUENE

| 1 , 1, 1-TRICHLOROETHANE
| 1 , 1, 2-TRICHLOROETHANE

TRICHLOROETHENE ->

. TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Units

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

"-* PPB
PPB
PPB

Result

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

Detection
Limit

1
5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
1
5
5
3
1
5
5
1
5
1

page 20 end of report



LABORATORY. INC

1 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 32514
PHONE (9O4! 474- 1 OO 1

RECEIVED
JUN b 1988

Geraghty & Miller, Inc.

Client: GERAGHTY & MILLER
07039 2700 PGA BLVD

SUITE 104
PALM BEACH GD FL 33410-0000

Project Number: PF1148AD01
Project Name: GERAGHTY AND MILLER
Sample Site: N/S
Sample Type: GROUNDWATER

Lab I.D.#:
Order Number:
Order Date:
Sampled By:
Sample Date:
Sample Time:

88-1904
P12982
05/31/88
D. ALM
05/27/88
N/S

N/S Not Submitted

R E S U L T S

reported on the following page(s)

Comments: PPB = Parts Per Billion, ug/1; BDL = Below Detection Limit;
Method Reference: Federal Register 40 CFR Part 136, July 1, 1987.

Approved By
page 1
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11 EAST OLIVE ROAD PENSACOUA. FLORIDA 325 1 4
PHONE (9O4) 474-1OO I

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID. : MW-1S

70L/601 VOLATILE METHOD

Parameter

BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2, 2-TETRACHLOROETHANE
TETRACHLOROETHENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I.D.tf:
Order Date:
Sampled By:

Sample Date: 05/27/88

601

Units Result

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
300
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
25000
BDL
3

88-1904-1
05/31/88
D. ALM

Time: N/S

Detection
Limit

5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
50
5
5
5
5
5
3
5
5
100
5
1

page
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\ 1 EAST OLIVE ROAD PENSACOLA. FLORIDA 325 1 4

PHONE (9O4) 474-1OO1

Client: GERAGHTY & MILLER
07039

Sample Site: N/S
Sample Type: GROUNDWATER

Sample ID.: TRIP BLANK

/OL/601 VOLATILE METHOD

Parameter

BROMODICHLOROMETHANE
BROMOFORM
BROMOMETHANE
CARBON TETRACHLORIDE
CHLOROBENZENE
CHLOROETHANE
2-CHLOROETHYLVINYL ETHER
CHLOROFORM
CHLOROMETHANE
DIBROMOCHLOROMETHANE
1 , 2-DICHLOROBENZENE
1 , 3-DICHLOROBENZENE
1 , 4-DICHLOROBENZENE
DICHLORODIFLUOROMETHANE
1 , 1-DICHLOROETHANE
1 , 2-DICHLOROETHANE
1 , 1-DICHLOROETHENE
TRANS-1 , 2-DICHLOROETHENE
1 , 2-DICHLOROPROPANE
CIS-1 , 3-DICHLOROPROPENE
TRANS-1 , 3-DICHLOROPROPENE
METHYLENE CHLORIDE
1,1,2, 2 -TETRACHLOROETHANE
TETRACHLOROETHENE
1,1, 1-TRICHLOROETHANE
1,1, 2-TRICHLOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

Lab I.D.#:
Order Date:
Sampled By:

Sample Date: 05/27/88

601

Units Result

PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB
PPB

BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL
BDL

88-1904-2
05/31/88
D. ALM

Time: N/S

Detection
Limit

5
5
5
3
1
5
5
5
5
5
5
5
5
5
5
3
5
5
5
5
5
5
5
3
5
5
1
5
1

page end of report
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LABORATORY. INC

II E A S T O L I V E R O A D PENSACOLA. FLORID A 3 C 5 1 •
PHONE (9O4) A74-1OO1

lERAGKTY & MILLER,

TTC*I i < o r. TV> i
» i J. - t *-*nĵ  W A

-.AB ID:

OO 1 CO/«->W a. v^«--«
OO 1 C *"» >» .^O A«^A-»
>o i

_ i .
«. v*

T^rr* TT*

T.Tl""u *
-i OiO-\^^/
^nt~±s

1 CO
A l̂ ^v

4£
3B

:IP BLANK
11A
US

5/C

DAT;-:
AC 'A-5 'OO

AC /AQ /OO

05/03 /SS
*"\A /r\ ^ / oo

•^K 'f*\A /OO
^x^/ V*»/ WW

C5/*"*4 /SS
r»c ''r»/i /oo
v---; v*w .- c**^

r\p >r\* /oo
^••J/ V*» / i-»V^

r.R /rjx /co

r»K /no /oo

nc /AO /OO
•so /oo r. c /r*

O f- TVO,
l_JTk i '-»*

TOO
b> 4. ̂

rno^ t.-*j
-T^| *^
^ t'-/

TOO
^ £*x^

TOO•-/ X.^

TOO
«^ <-•-'
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TOO

iU" 4.t*>

TOO

TOO

TOO%/ <-^*

X /OO TOO

V' _ KT T PM?»ML."I'U'L)Q DT-«T«Av ^' •• • ^ n- vrv-iil.^.^^^) t-tLju

r\TTT>r Tf<^wi. j^^.v

t PARAMETER OTCTTT
1 \j_iv-* WjJ 1. VALUE

52
f C•» *_'
' ••>•« .̂

49

50
CA

% R

4

REC.

104
AA
.^w

O .'

9S
- o^
— i. *-

£1-
"71 _
4 .1

75-
76-
"7C_
i *^

1 ^ C
J.-»0

1 1A
u. 4.S.'

i. A. J

125
1 O.O
a. «-»»^

1 4
JL. -»

14

13
13
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1 I EAST OLIVE ROAD PENSACOLA FLORIDA
PHONF I9O4I 474- IOO1

T 17! TTT TI n i v I ii j*

"LAB ID:

LAB I
A MAT-,70 TC^u *r\*~t A «>' ̂  ^

33- 1524-5
SS-1524-6
3O_^ COX _T3C .•.***.•» i
3S-1524-S
88-1524-Q

0 . 1 C O / . -.v A *^£.*v -A «

SPIKE DUP

es
14A
14S
1 -ID
XT~>

1 orx^ %^^/

^\c /no 'oo
nc /no /oo

C5 -'03/88
nc /no /oo
nc /no .'oo
nc /no /oo
nc /no /oo
nc /n* /op
nc /n/t /oo
nc /n<i /oo
nc /no /oo
nc /no /oo

5/C3/88 & 5/04/88

r •

r •j_i.
r •

r
AJ

L
L
L
L
L
£_.
r

': .

Tj

0

O

.3
o
o
o
o
o

8
o
o
o

8

% FvEC.
SPIKE T TMTTX?Ajj-ITL*. **-^ oor\i \i jJ RPD

C1 _1 d C

"71 _i on
4 X .L £. W
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Reference: Federal Register, -.—*• 1 oc , ^u.iy j., » j^ . .
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ORLA NDO LA BORA TORIES
P.O. Box 19127 • Orlando. Florida 32814 • (407) 896-6645

REPORT OF ANALYSIS

Geraghty & Miller, Inc.
2700 PGA Blvd. Suite 104
Palm Beach Gardens, Florida 33410

Report #:
Sampled submitted by:

Date sampled:
Date received:
Date reported:

1260(5518)
Client*
04-28-88
05-02-88
05-04-88
Page 1 of 2

PURPOSE: To analyze the sample for 601 determinations.
AUTHORIZATION: Sample Identification Form received from client on 05-02-88.
SAMPLE IDENTIFICATION: Sample submitted find identified by Client as:

14C
PROCEDURE: EPA METHOD 601

RESULTS:
DETERMINATION:
EPA 601-PURGEABLE ORGANICS •
HALOCARBONS
Bromodichloromethane
Bromoform
Bromo methane
Carbon Tetrachloride
Cnloroethane
2-Cloroethylvinyl Ether
Chloroform
Chloromethane
Dibromochloromethane
1,1,2-Trichloroethane
1,2-Dibromo-3-Chloropropane
Dichlorodifluoromethane
1.1-Dichloroethane
1.2-Dichloroethane •
1.1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene -
1.2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1.1,1 -Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride

UNITS:

mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

RESULTS

ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND{0.001)
ND(0.001)
ND(0.001)
ND(0.001)

0.19
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)
ND(0.001)

0.006
0.14

ND(0.001)
ND{0.001)

ND = Not detected to the level in parentheisis.
'Sampling information based on data supplied by client.

The Analytical Soecialists



Geraghty & Miller, Inc. Report #: 1260(5518)
Page 2 of 2

QUALITY CONTROL DATA SHEET

DUPLICATES:

PARAMETER % DIFFERENCE DATE ANALYST

Trichlorofluoromethane
1,1-Dichloroethane
M,2-Dichloroethene
Toluene
Chlorobenzene
Ethylbenzene

1
6
3
3
3
3

05-02-88
05-02-88
05-02-88
05-02-88
05-02-88
05-02-88

D.M.
D.M.
D.M.
D.M.
D.M.
D.M.

SPIKES:

PARAMETER % RECOVERY DATE ANALYST

Trichlorofluoromethane
1.1-Dichloroethane
t-1,2-Dichloroethene
Toluene
Chlorobenzene
Ethylbenzene

96/95
99/105

98/95
109/106
98/101

106/109

05-02-88
05-02-88
05-02-88
05-02-88
05-02-88
05-02-88

D.M.
D.M.
D.M.
D.M.
D.M.
D.M.

Respectfully submitted,
ORLANDO LABORATORIES, INC.

Laboratory Manager Quality Control
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STATE OF FLORIDA
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FLORIDA GEOLOGICAL SURVEY
Merman Guntcr. Director

REPOKT OF INVESTIGATIONS NO. 17

BISCAYNE AQUIFER OF
DADE AND BROWARD COUNTIES. FLORIDA

By

Mclvin C. Scliroeder, Howard Klein, and Nevin D. Hoy

U. S. Geological Survey

Prepared l>y the

UNITED STATES GEOLOGICAL SURVEY

in cooperation with tlu*

FLORIDA GEOLOGICAL SURVEY
C:ENTRAL AND SOUTHERN FLORIDA FLOOD CONTROL DISTRICT

DADE COUNTY
CITIES OK MIAMI , M I A M I BEACH and KORT L A U D E R D A L K

T A U . A H A S S K E . FLORIDA



BISCAYNE AQUIFER OF DADE^AND
BROWARD COUNTIES, FLORIDA

ABSTRACT

The Biscayne aquifer is the only source of fresh ground water in
Dade and Broward counties, Florida. Composed of highly permeable
limestone and sand mainly of Pleistocene age, the aquifer supplies large
quantities of water, of excellent quality except for hardness, for munici-
pal, industrial, and irrigational use. The aquifer attains its maximum
thickness in the Atlantic coastal areas and wedges out in western Dade
and Broward counties.

Water-table conditions prevail in the Biscayne aquifer, and the water
table fluctuates with variations in rainfall, evapotranspiration, and pump-
ing. High ground-water levels occur during the fall months and low
levels during spring and early summer. The highest water levels of
record occurred in October 1947, when intense rainfall accompanying

v a hurricane flooded large areas throughout the two counties. Major dis-
I charge from the aquifer occurs by natural outflow and evapotranspira-

tion. The average daily pumpage from the Biscayne aquifer in 1950 is
estimated to have been 130 million gallons.

Permeability tests show that the limestones of the Biscayne aquifer
rank among the most productive aquifers ever investigated by the U. S.

%"*• Geological Survey.

Salt-water encroachment in the aquifer has taken place in coastal
areas of southeastern Florida. The greatest inland advance of salt-water
intrusion has occurred as tongues along tidal drainage canals and rivers.

INTRODUCTION

LOCATION AND GEOGRAPHY OF AREA

Dade and Broward counties are in southeastern Florida, bordering
the Atlantic Ocean (fig. 1). The Atlantic Coastal Ridge, whose av-
erage elevation is between 8 and 10 feet above mean sea level, occupies
the eastern portion of the area from the coast to a few miles inland. Maxi-
mum elevations at isolated highs range from 20 to 25 feet above sea
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I'EHSONNKL AND ACKNOWLEDGMENTS

The dala presented in this report cover the results of studies made
by the U. S. Geological Survey in cooperation with the Florida Geologi-
cal Survey, Hade County, the cities of Miami, Miami Beach, Coral
Cables, and Fort Laudeidale, and the Central and Southern Florida Flood
Control District. The continued interest and help of the officials of these
agencies have- made it possible to develop the necessary program to study
the aquifer and the f luc tua t ions of (he ground-water levels.

The investigation was made under the general supervision of A. N.
Sayre, Chief, Cround Water Branch, U. S. Geological Survey. V. T. String-
field and Carald C. Parker of the U. S. Geological Survey gave valuable
advice. The Corps of Engineers, U. S. Army, cooperated by permitting
examinat ion of the cores and records of a great number of core borings.

BISCAYNE AQU1FIEB
DEFINITION

Mein/er (192-'}, p. 52, 53) has defined an aquifer as a rock formation
or stratum that will yield water in sufficient quantity to be of conse-
quence as a source ol supply. A formation yielding meager amounts of
water might not be considered to be an aquifer in an area where there
are other formations thai yield prolifieally but might be considered to
be one in an area where jit lie water is available.

Wherever possible, an aquifer is identified by the name or names of
the straligrapliic un i t s composing it. Where an aquifer crosses strati-
graphic lines, or where its stratigraphy is uncertain, yet it is well known
to constitute a hydiologic unit , an aquifer may be given a proper name.
The principal a q u i f e r in (his area is such a uni t .

The name Biscayne aquifer was proposed by Parker (1951, p. 820-823)
for the hydrologic uni t of water-bearing rocks that carries nnconfined
ground water in southeastern Florida. The aquifer is a single hydrologic
uni t of permeable materials ranging in age from late Miocene through
Pleistocene. The boundaries of the aquifer, both horizontal and vertical,
are set n'ol by formational contacts or age restrictions but by differences
in the hydrologic properties of the sediments. The lowermost component
of the Biscayne aquifer is a limestone or shelly calcareous sand-
stone of the upper part of the Tamiami formation in the northeastern
part of Dadc County and the southeastern part of Broward County. The
remaining and major portion of the Biscayne aquifer is composed of rocks
ranging in age from Pliocene through Pleistocene in the following

HEI-OHT OF INVESTIGATIONS No. 17 5

sequence from bottom to top: Caloosahatchee marl (as erosion rem-
nants), Fort Thompson formation, Key Largo limestone, Aiiastasia for-
mation, Miami oolite, and Pamlico sand. The aquifer is underlain b)
a relatively impermeable greenish marl of the Tamiami formation. The
contact between the marl and the limestone of the Tamiami, Fort Thomp-
son, or Aiiastasia formations, or the Key Largo limestone, forms the lowei
boundary of the aquifer.

In (he Miami area the base of the Biscayne aquifer is easily deter
mined by the occurrence of the impervious marl of the Tamiami forma-
tion. However, it is more difficult to define the basal or lateral limits in
Broward County where clastic sediments rather than limestones consti-
tute a major part of the Pleistocene sequence. The interfingering and
the vertical and horizontal gradation of sands and calcareous materials
present a problem similar to determining the demarcation between two
different lithologic facies of the same geologic time unit. In an aquifer
the ground water should be free to move in any direction, under the
proper hydraulic gradient. In nort(westernmost Broward County (fig. 1)
the water in sands whose elevation and stratigraphic position an? similai
to those in the Biscayne aquifer to the southeast apparently does not
move freely, as shown by its high mineralization. These sands, therefore,
are not considered a part of the Biscayne aquifer.

AIIEAL EXTENT ANU THICKNESS

The Biscavne aquifer underlies all the coastal areas and most of the
Everglades to and a li t t le beyond the Broward-Palm Beach county line
(fig- I)-

The thickness of the aqui fer is greatest along the coast in the Miami
area and northward in (he vicinity of Fort Lauderdale, where it is 2(X)
feet in places. The aquilcr decreases in thickness gradually southward
from Miami, and rapidly westward into the Everglades; beyond its
thickest portion in the Everglades it thins out to a featheredge in eastern
Collier and Monroe counties.

Figure 2 shows contours on the base of the highly permeable rock
in Dade and Broward counties. The base of the Biscayne aquifer is
commonly drawn at the base of the formations of Pleistocene age ex-
cept for the coastal area in Broward County and in northeastern Dade
County, where the boundary occurs within the Tamiami formation, and
other isolated areas where the base is placed at the bottom of limestone
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lliut perhaps is the Caloosahalchcc marl. Subsurface geologic data in
southern Dade County are scanty because very few core holes have been
drilled.

The a real extent of the Biscaync aquifer as shown in figure I is
based upon the available data, and collection of additional information
concerning the geology and the hydrologic characteristics may either in-
crease or decrease the arcal extent shown.

GEOLOGIC FORMATIONS COMPOSING
THE HISCAYNE AQUIFER

CENEUAl. KEATUKES

The Biscayne aijuifer includes the following stratigraphic units: the
upper part of the Tamiami formation in the coastal areas of Hroward
County and northeastern Dade County; the small erosional remnants
of the Caloosahatchee marl in southern Broward County; the Anastasia
formation in JJroward County and southern Palm Beach County; the
Fort Thompson formation in Dade and Broward counties, except the
western part of Dade County north of the Tamiami Trail and north-
west Broward County where the formation is relatively impermeable;
the Key Largo limestone in Dade and Monroc counties; and the Miami
oolite and the Pamlico sand in Broward and Dade counties. The Lake
Flirt marl and more recent deposits, including the organic soils of the
Everglades and marine marls bordering the coast, are excluded from
the Biscayne acjuifcr .

The generali/cd surface dis t r ibut ion of the various geologic forma-
tions is shown on figure •'!. The map 's based upon recent observations
of both surface exposures and well cuttings and is adapted and revised
from geologic maps of Florida bv Cooke (1915, pi. 1) and H. O. Vcinon
(in Black and Brown, 1951. p. 7) and of southern Florida by Parkei
and Cooke (19-14. pi. 15). The field notes of Mr. Parker have been used
extensively lor descriptions ol exposures and borrow pits no longer in
existence.

The formations appearing on the geologic map and mentioned in the
report are as follows:
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LATE CENO7.OIC FORMATIONS OF DADE AND BROWARD COUNTIES

ThickhessAge

HeCCIlt

and
Pleistocene

Pleistocene
(Formations
arc contem-
poraneous

in part)

Pliocene

Formation

Soils
L;.kc Flirt

Pamlico
sand

Miami
oolite

Anastasia
formation

Key Largo
limestone

Fort
Thompson
formal ion

Caloosa-
hatchcc

marl

Miocene

Tainiami
formation

Characteristics

IVat and muck; lateritc.
\\'hile to gray calcareous mud, rich with

shells of llclimima sp., a fresh-water gas-
tropod. In some places case-hardened to
a dense limestone. Relatively imperme-
able.

Quart/, sand, white to black or red, depend-
inU upon nature of staining material.1!,
very fine to coarse, average medium.
Mantles large areas underlain l>y Miami
oolite and Anaslasia formation.

Limestone, oolitic, soft, white to yellowish,
containing streaks or thin layers of cal-
cite, massive to crosshedded and strati-
fied; generally perforated with vertical
solution holes. Fair to good aquifer.

C(K|iiina. sand, calcareous sandstone, sandy
limestone, and shell marl. Probably com-
posed of deposits equivalent in age to
marine members of Fort Thompson
formal ion. Fair to good aquifer.

Coralline reef rock, ranging from hard and
dense to soft and cavernous. Probably
interfiugers with the marine members of
the Fort Thompson formation. Crops out
along .southeastern const line of Florida
from Soldier Key in Biscayne Bay to
Hahia Honda. Excellent aquifer.

Alternating marine, brackish-water and
fresh-water marls, limestones, and sand-
stone. A major cornjxment of the highly
permeable Hiscayne aquifer of coastal
L)ade and Droward counties, which yields
copious .supplies of ground water.

0-12
0-6

(MO

0 10

0 120

000

0-150

Sandy marl, clay, silt, sand, and shell beds.
Yields ground water less abundantly than
most other parts of the Biscaync aquifer.

Cream, white, and greenish-gray clayey
marl, silly and shelly sands, and shell
marl, locally hardened to limestone. Up-
per part, where permeability is high,
forms the lower part of the Biscaync
aquifer. Lower and major part of forma-
tion is of low permeability and forms the
upper beds of the aqtiicludc that confines
water in the Floridan aquifer (Ocala and
associated limestones) below.

0-25

0-100
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MIOCENE SEUIES

T A M I A M I KOHMAT1ON

The Taniiami fo rmat ion as it-defined by Parker (1951, p. 823) in-
cludes all the upper Miocene materials in southern Florida, including
the Tani iami limestone of Mansf ie ld (1939, p. 8). Excluded from the
formation is the "Taniiami" format ion of I'arker and Cooke (1944, p.
fi2-(i.')) in Dade County. I 'arker and Cooke correlated tin: limestone that
Mansf ie ld lomid cropping out along the Tamiami Trail in Collier and
Mouroe comities wi th the highly permeable limestones and sandstones
which nncooloi mably underlie the Miami oolite of I'leislocene age in the
eastern Everglades and Miami area. Their correlation was based on cut-
t ings from pcicussiou-lypc or cable-tool drilled wells, which penetrated
the aqui ler , but the comminuted condition of the cuttings prevented
i d e n t i f i c a t i o n ol any fresh-water limestones intercalated with marine lime-
stones. Subsequent exploratory core drillings in the Everglades and Mi-
ami area by the Corps ol Engineers, U. S. Army, and the U. S. Geological
Survey revealed the occurrence of fresh-water gastropods in limestone
beds under ly ing the Miami oolite to a depth of 55 feel below sea level.
Because the oldest known Iresh-water limestones in this region are of
I'leislocene age, most of the material underlying the eastern Everglades
and the M i a m i area has been tenta t ive ly relerred to the Pleistocene, by
Parker (1951, p. 822*823), and I toy and Schroeder (1952, p. 283-285).

The Taniiami formation is divisible lithologically and hydrologically
in to two uni t s : a relatively impermeable clastic uni t , and a permeable
limestone and sandstone uni t . The two uni ts have no slratigraphic signifi-
cance, although in many places the elastics lorni the base and sandstones
or limestones the uppermost part of the formation. However, the units
are p r i m a r i l y geographic. Limestone is comnxvily exposed at the surface-
in the outcrop of the Tamiami formation in the Big Cypress Swamp and
the Sunui land area; permeable sandstone composes the upper part of
the format ion in the subsurface ol I he coastal area of Broward County
and northeastern Hade County. The subsurface Tamiami formation near
Carneslown. Su imi land , and Immokalee in Collier County is a cream v-
whi te , clavey, shelly marl, which in part has been indurated to a per-
meable limestone as a result of water-table l luclual ioi i and ground-water
percolation. Toward the east the lormatiou increases in sand and marl
content, and in Dade and Broward counties most of the formation con-
sists of r e l a t i v e l y impermeable elastics composing the upper part ol the
aquiclude that confines water in the Floridan aquifer, the principal ar-
tesian aqu i le r ol the Florida Peninsula and adjacent area.

PLIOCENE SEIUES

CALOOSAIIATCI1EE MARL

The Caloosahatchee marl is the only Pliocene material found in south-
ern Florida. Jl was named by Matson and Clapp (1909, p. 123) for the
soft, semiconsolidated sediments that form low bluffs along the Caloo-
sahatchee River between La Belle and Denaud in Hendry County.

The Caloosahatchee marl is commonly a light greenish-gray silt}',
shelly marl, with varying amounts of sand. Sand and shells, occurring
both in beds and in lenses, locally form a shell marl. Ground-water move-
ment and exposure to air have locally casehardcned and cemented the
more sandv and shelly material to a calcareous rock which subsequently
has been made permeable by solution of limestone and washing out of
clastic material. Generally the formation is relatively impermeable, ex-
cept locally where very shelly layers or lenses predominate.

The Caloosahatchee marl is known to extend 25 miles southward
from Lake Okeechobee where it underlies Pleistocene rocks in the form
of thin permeable limestone and sandstone reefs or "shoestring" sands.
Present data are not vet sufficient to determine the extent of Pliocene
deposits beneath the lower Everglades, but faunal evidence from a well
near Kendall suggests the possibility of the occurrence in Dade County
of isolated remnants of the Caloosahatchee marl.

It was previously thought by Parker and Cooke (1944, p. 59) that,
south of Lake Okeechobee between the Dadc-Broward county l ine and
the approximate latitude of Twenty-Six Mile Bend of the North New
River Canal, the Caloosahatchee and Tamiami formations were possibly
contemporaneous and interfingered in the subsurface. However, more re-
cent exploratory drilling has indicated that this material to about (>() feet
below sea level is probably of Pleistocene age. This would mean that
the Caloosahalchee marl, which is 30 to 50 feet thick near Lake Okee-
chobee, thins to I) feet at a place a mile south of the Broward-Palm Beach
county line and the North New R i v e r Canal. The marl has not been defi-
nitely recognix.cd in well cuttings south of that place in Hroward or
Dade counties.

PLEISTOCENE SEIUES

I'OHT THOMPSON KOUMATION

The Fort Thompson formation is the name applied to the a l t e rna t ing
fresh-water and marine limestones and marl beds which uuconloiinably
overlie the Caloosahalchee marl at old Fort Thompson 1;S miles east of
La Belle. Originally relerred to as the Fort Thompson beds by Sellards
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(1919, p. 71, 72), the uni t was later named the Fort Thompson forina-
lion by Cooko and Mossom (1929, p. 211-215), and was defined to
include ihc overlying marine Coffee Mill Hammock marl. In (he lower
Kvergladcs llic Fort Thompson formation overlies ihe Tamiami forma-
lion, or, where present, erosional remnants of the. Caloosahatchcc marl,
and underl ies the Miami oolite imconlorinahlv. In the northern part of
the area the Port '1 hornpson is overlain hy the younger portion of the
Aiias las ia f o r m a t i o n , the Lake Flirt marl, or the Pamlico sand.

The Fort Thompson f o r m a t i o n at the Ivpc locality is a succession
ol shellv mar ine and nonmarinc limestones and marls, including three
distinct marine heds. ' Ihe iippermosl. the Codec Mill Hammock mcin-
her. is a shell marl , consisting chiclly of shells of Chinnc r.anccllaln. The
marine mar l memhers art; separated hy gray, shelly, marl beds, in
part indurated to limestone, containing the Iresh-water gastropods llcli-
wnui and Ainrriii. The Iresh-watcr hetls are pierced hy vertical anil
la tera l solut ion cavities lormed hv ground-water percolations. Subsequent
l i l l i n g of the cavities hv marine marls has produced a network of inter-
connected and isolated mar ine and fresh-water marls and limestones. In
places, holes penetrate the entire thickness of the formation so that the
Coffee M i l l Hammock member lies directly upon the Caloosahatchcc
marl ol Pliocene age as a solution-hole lilling. The alternation of marine
and fresh-water beds indicates, according to Parker and Cooke (19-14,
)). 9I-9C). fig. I), onlappin£ and olllapping seas from the end of 1'liocene
t i m e through the Sangammi inlerglacial stage of the Pleistocene.

Core borings of the thick section of permeable limestone and sand-
stone in the lower Ever glades, between the Miami oolite and the Tami-
ami formal ion. similarly show interbeds and cavity fillings of fresh-water
l imestone w i t h marine limestone (f igs. -1-9). This inlerbedded material
forms the major part of t in- IJiscayne a q u i f e r and, as previously men-
t ioned, has been t en t a t i ve ly correlated by Hoy and*Schroeiler (1952, p.
2.S3-2SO) wi th the Fort Thompson formation.

The Fort Thompson formation in the Dade-Hroward comity area
is predominant ly l ight gray to cream, fossililerons, marine, sandy lime-
stone and calcareous sandstone, wi th a lew th in beds of gray ami tan
f r e sh -wa te r limestone. The entire section has been subjected to solution
bv ground water, and the result is a cavity-riddled mass of permeable
lock. Solution cavities are as much as several feel in diameter; some arc
filled or p a r t i a l l y f i l led with fine and medium quartz sand. Some sand
l i l l ing possibly occurred during flooding by Pleistocene seas. Loose sand
such as this decreases the permeability of the aquifer , but if wells are
heavi ly pumped much of the sand will bo removed and a high perme-
a b i l i t y adjacent to a well will result.

HEPOHT OK INVESTIGATIONS No. 17

Figure -I. \\Cst-cast CMIXS \i i-tinn in western Brown rtl County.

Cementation and rcdcposition of materials bv ground-water mo\e-
ment are very much in evidence throughout the Fort Thompson fo r -
mation. Cementation of sand bodies by calcium carbonate has produced
layers of hard, dense sandstone. Locally the cement is siliceous, pro-
ducing a very hard qnart / i t ic sandstone. An examination of limestone
cores frequently shows secondary deposits of calcile crystals inside cav -
ities or wi th in concavities of marine shells. Fossils arc preserved chief ly
as molds anil casts, rarely in their original form. Some cores of the Fort
Thompson formation show indications of bedding planes which provide
zones of weakness along winch ground-water solution takes place. Part
of the Fort Thompson formation is composed of Aery dense, hard nnn-
fossiliferous limestone exhibit ing li t t le or no effect of ground-water
action. In general, highly fossililerous beds are markedly pitted wi th so-
lut ion holes.

Because no imconformable relationship has been noted between the
Fort Thompson and older formations, the contact is normally placed
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beneath the lowest sandy marine limestone which underlies Iresh-watcr
lieds. It is recogni/.ed that a part ol tin's basal material in some places
may include formations ol either I'lioccnc or late Miocene age.

The contact between the Foil Thompson lormation and the Miami
oolite, as observed in spoil banks along canals in the F.vergladcs, is im-
conformahle and is usually placed at the max imum depth at which oolites
appear. The upper surface ol the Fort Thompson is uneven and is char-
actei i/ed by solution pits and depressions anil vertical solution holes.
Oolit ic material admixed wi th loose, sandy detr i tus f rom the Fort Thomp-
son was deposited on this eroded surface and filled depressions to depths
a lew leel below the actual contact. These cavity fillings are easily dis-
cerned in core samples because the li l t ing material is heterogeneous and
shows a color contrast. A layer ol very hard, dense, cream to gray,
sandy lime-stone, which is peculiarly mottled or banded with brown
and tan limestone, occurs in the Fort Thompson below the contact. In
places the material appears to be a conglomerate containing weathered
pebbles of the Foil Thompson lormation, but in at least some of these
places the "conglomerate" is the result ol irregular deposition of iron
oxide in interstices ol the Fort Thompson, along with dillerenlial cemen-
tation ol those areas. The banding may denote an old eroded surface
or may be the result of water-table llnctnations.

The occnrrencAol fresh-water limestones in a great number of core
borings that penetrate the aqu i fe r west ol the coastal ridge has been
plotted in cross sections (fij^s. T(>), the locations being shown on figure
7. In addition, a series of shallower borings, 25 to 30 feet below mean
sea level, along U. S. Highway 27 (Miami Canal northward to North
New lliver Canal) across Hroward County between the Dade and Palm
Meach county lines, were examined. Fresh-water limestones are pres-
ent at shallow depth along U. S. Highway 27 where it adjoins the South
New Hiver Canal north to the 1'alm fk-ach county line. In another series
ol holes bored to a depth of about 20 to 25 feet below mean sea level
and extending from the North New Ilivcr Canal to the Hillshoro Canal,
along a line approximately S miles west of Florida Highway 7, no fresh-
water material was noted in the cores. Obviously, it is diff icul t to deter-
mine exactly where the Foil Thompson and Anastasia formations merge,
but they seem to merge near the eastern edge of the Everglades.

A similar situation exists in Dade Comity where fresh-water lime-
stones are not known to occur in coastal areas. Along the western edge
of the coastal ridge, a leu beds of fresh-water limestone are present, as
well as some indications of reel corals. The fresh-water limestones, rang-
ing in thickness from 1 to ;} feet, were noted in the following wells (fig.
7) which are not included in the cross sections:
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Figure 7. M:ip of Hrovard anil Dado counties showing location of
cross sivlii ins mid certain test wells.
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\Vcll Dcplli lo lop of frcsh-ivater lime-
No, slone, in feet below msl
C -I IS .............. ............................................................. 41
CI 551 ..... ................. ............ ........................................... 37 and 50
C 551 .......................................... ........................................................... 42
C 552 ...................................._.....................................................„...... 10
S 2<l.................... ............................................................................. 40 to 45

(ilenlh uncertain)
J> 980........... ....... ........................................................................... 39

Rclercnce lo the section on the Anaslasia formation, uiul to figure 7
showing \vrlls thai have penetrated coralline rocks, makes it evident
that the Fort Thompson, Key Largo, and Anaslasin formations inter-
finger. I'lcislocene marine limestones in certain areas of coastal Dade
Comity cannot he definitely assigned to one of the three formations, bc-
canse of their transitional character. In some instances the limestone has
been'arbitrarily placed in the Fort Thompson formation, although it does
not contain fresh-water beds, but in others the limestone is placed in
the Kev Largo, although it is not coralline.

Figures 4 and 5 show west-east geologic sections across the lower
Everglades, and figure 6 shows a north-south section at the longitude
of Krome Avenue. Figure 8 shows a short west-east section along the
Tamiami Trail east of Krome Avenue, where wells were closely spaced,
and a possible correlali<jn of fresh-water limestones. Several zones of
fresh-water limestone arc apparent between wells G 670 and G 624,
shown in figure 6, where the uppermost zone occurs between the base of
the Miami oolite anil a position 8 feet below mean sea level. The most
persistent /one and one that definitely appears lo be a single layer oc-
curs between 8 and 15 feet below mean sea level and extends south-
ward Irom well G 670 lo well G 653, and possibly farther. The thickness
of the fresh-water limestone of this zone ranges from 1 to nearly 5 feet,
although the greater thickness may be due to filling of solution holes.
This fresh-water limestone is not found at comparable depths in wells
G 657 and G 656. Possibly the core pierced a marine cavity fill within
the fresh-water limestone, or the bed has been eroded and subsequently
covered by younger marine limestone. However, limestone beds plotted
a few feet below the minus 15-foot mean-sea-lcvcl horizon in Ihese 2 wells
may indicate t ha t this bed was deposiled in a locally depressed area or
a wide solution hole.

A second fresh-water limestone occurs approximately 20 lo 30 feet
below sea level. This zone extends between wells G 661 and G 653,
and wells C 669, G 667, and G 664 farther north containing fresh-water
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Figure 8. West-cast geologic cross section near Krome Avenue at Tamiami Trail.

limestones, at slightly lower elevations, which are probably a continua-
tion of this zone. A similar situation may be true of the wells south of
G 653, although these limestones are generally at slightly higher ele-
vations.
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Gores from wells G 007, C 004, G 024, and G 757 indicate that 2 or
possibly 3 zones of fresh-water limestone may be present between the
.second zone and the base of the Fort Thompson formation, but definite
correlation between wells cannot be made with the information available.

In well G 007 the highest fresh-water limestone is associated with
oolitic material and may be part of the Miami oolite. North of the Dade-
Broward county line the distribution of fresh-water material was such
tha t it could not be correlated with the more uniformly bedded strata
to the south.

Figure <S shows a locality east of Krome Avenue along the Tamiami
Trail, where some of the closely spaced core borings penetrate the en-
tire thickness of the highly permeable aquifer. This section again shows
a possible correlation of 0 fresh-water limestone zones similar to that
shown in figures 5 and 0. Well G 007 (fig. 5) penetrated 0 beds of
fresh-water limestone and a well 42 feet east pent rated the same G beds.

At least four limestone beds of fresh-water origin occur within the
Pleistocene section at the Palm Bcach-Broward county line and the North
New Hiver Ganal (fig. 7), as shown by the following log of well G 725:

Drplh, In feet, with
l)fsrrii>tit>n reference to msl

IViil niul muck, dark IHOW* ............................................................ + 10.9 lo + 6.1
Clay, mucky, hlack .......__*.......................__.................................... + 0.1 lo + 4.8
Limestone. Ircsli-water, liri&vn. <lrn.se, shelly ................................ + 4.8 lo •}- 4.7
Mini, siin<ly, iiiiirinr, in places indurated In sandstone ................ -f- 4.7 to -f- 1.7
Limestone, fresh-water, dense, brown ..................................... + 1.7 to -f- 1.1
Sandstone, calcareous, fossilifrrmis, marine ................................ + 1.1 lo 0.0
Limestone, fresli-waler, cream ........................................................ 0.0 lo — 1.0
Sandstone, slirlly, marine, calcareous ............................................ — 1.0 lo — 0.0
Limestone, cream, sliclly, prol>al>ly fresh-water (?) .......\.V......... — fi.O lo — 6.5
Marl, very sandy, shelly, tan, marine, with a few fresh-water

shells ........................................................................... — G . S l o — 8.6
Mail, Iresh-waler, sandy, shelly .................................................... — 8.6 lo — 10.7
Marl, fresh-water , part ial ly shelly, indurated lo limestone .......... — 10.7 lo — 11.5
Sand, marly, tan, very shelly, fresh-water gastropods from

— 11.5 to — 12.0, apparently as cavings, containing some
marine shells (C.'/iiimr ctinrt'llntii) ....................................... — 11.5 lo — 13.5

Sandstone, cream lo tan, very shelly, mixed marine and fresli-
walei ill hotlcim ........... . . . . . . ....................................... — 13.5 (o — 16.5

A glance at the geologic sections indicates that each fresh-water bed
was probably deposited on an undulat ing and solution-pitted marine
limestone. The beds ranjv in thickness from 0.2 foot to nearly 5 feel.
Their upper surfaces were probably eroded lo some extent by shallow
encroaching seas which removed less resistant materials. It is recognized
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that a few of the fresh-water limestones as plotted are cavity fillings which
were deposited in what is definitely marine material. Fresh-water mate-
rials could easily have been washed in and deposited in subsurface cavi-
ties as well as at the surface. '/

It is possible lhat, during major portions of the Pleistocene glacial
stages, the lower Everglades was a low-lying marginal area bounded on
the west by slighlly higher land and on the east by the coastal ridge
composed of reef materials. Because of the marginal character of the
area, slight rises in sea level would bring about marine floods during
which thin marine limestones were deposited. However, with a fall in
sea level, the land emerged so that the resulting weathering and '-tod-
ing of ihe marine limestones accompanied the deposition of some thin
fresh-water limestone. A major advance of the continental ice sheet would
cause an extended lowering of sea level, thus allowing a greater thick-
ness of fresh-water limestone to be deposited over a larger area. On the
other hand, a major or complete retreat of the ice sheet probably re-
sulted in inundation of the area for a long period, and in deposition ol
a greater thickness of marine limestone in which were thin, isolated
Ixxlies of reworked older material.

The lower Everglades appears lo have been a depressed area which,
during Pleislocene lime, was intermittently shut off from the sea by a
barrier along the coastal ridge of soulhcastern Florida. This barrier was
formed by the deposition of the Anastasia formation, the Key Largo
limestone, and the Miami oolite. During times of lowered sea level the
Everglades lay exposed and contained swamps and fresh-water lakes,
and fresh-water limestones were deposited as fills in the lower materials
and as beds. The sea level probably was not stable during the glacial
stages but rose and fell with relatively short retreats and advances ol
the ice. Such activity produced thin layers of marine limestone during
short sea floodings, interbcdded with thin fresh-water or brackish-water
deposits during recessions. However, after a complete retreat of the
continental ice sheet, the resulting rise of sea level would permit thick
marine sections to be deposited. Optimum conditions for the most wide-
spread deposition of fresh-water limestone in the lower Everglades prob-
ably occurred at times between the beginning of a glacial stage and ol
maximum advance of the continental ice sheet. Times of maximum ad-
vance of the ice and lowering of sea level were most favorable for < han-
nel culling, resulting in draining of the land.

Correlation of the six postulated beds of fresh-water limestone with
specific glacial stages of the Pleislocene is a more dilficull problem lhan
the correlation by Parker and Cooke (1944, p. 89) of the beds at the
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s i te ; of old Fort Thompson. The- data suggests lliat tlie tentative correla-
tion by Parker and Cooke of individual beds with specific glacial and
inlen'lacial statics niav need revision.

r"> O

KKY I . A I U X ) UMKSTONK

Tlie Kev Largo limestone, named and described by Sanford (1909,
p. 21 -1-2I tS) , is a dead coral reef tha t makes up tin; Florida Keys from
Soldier Key southwest to Habia Ilonda. The. Key Largo limestone is
a part of t l ie Hiseavnc a< |u i fc r along llie coastal area of Dade County.
It cons t i tu tes t l ie \vliole of the a( | i i i ler in tlie part of the. Florida Keys
described, ''be rest of the Keys southwest from Hahia Ilonda arc com-
posed of the Miami oolite and then: the Key Largo limestone may con-
s t i t u t e onlv a small pail of the aquifer. The aquifer in the Keys yields
saline water to wells.

The Key Largo limestone consists chiefly of rcccmcntcd reef detr i tus
and precipitated limestone surrounding coral heads of the old reef. The
corals were subjected to wave action, which eroded the softer parts and
deposited the waste in the openings along with other bioherm material.
The format ion in general is very permeable, containing solution cavities
which were produced in the same manner as in the Fort Thompson
format ion .

(.'orals, most of lh|m of the reef-building type, have been found in
material from the following wells (f ig. 7). at the noted depths:

i

C 101
C J,H(>
C IS!)

C l!«
C. Hlfi
C 210
C 210

C 221
C 120 ...
C (IS .......
C 7r>fi
C 757 ... ....._..
C 75.S . ,
S !).HCi (and nearby wells).

Dviilli, in feet
bclmr m.v/

20 to 50
39 to '13
13 lo 32, and
•II lo -18
35 to -13
•It lo 51
13 to ]!)
15 lo 21),
21 to 33, and
•M lo 00
IS lo •!•!
IS to 23
31 lo •!()

50
41 and -10
52 and 50
38, 10, 00, and 70

All e.xccpt the last four wells, which were cored, were chilled by
(he cable-tool method. The coralline material in well G 'MS directly
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overlies fresh-water limestone, whereas in well S 986 a fresh-water lirn<
stone bed at 39 feet is overlain and underlain by reef-limestone materia
Coral was noted in wells C 756 and G 757. below the lowest fresh-wati
limestone. Jn many wells that were not cored the coralline limeston
appears lo be discontinuous, because only a trace of coralline limeslon
was noted in the samples from wells G 101 and G 224. The comminutio
of the material by the bit action prevents any possible ^identif ication (•
fresh-water limestone in such samples. However, along the eastern pai
of the coastal ridge, fresh-water limestones are not apparent in the nuclei
lying limestones and only an occasional bed is penetrated in the wester
part of the coastal ridge. The occurrence of coral in the vicinity of tli
western part of the ridge dcmarks the area of interfingering bclwce->
the Key Largo limestone and the Fort Thompson formation. The na tn i '
of this interfingering is not known nor is the western limit of corallin
limestone. An abundance of reel coral was excavated from the borro\
ditch for the levee which crosses the Tamiami Trail a mile west of Kroni
Avenue-. The corals apparently are from the top part of the Fort Thonip
son formation, although it is possible that they arc in the Miami oolite alsc

A great number of wells along the coastal ridge penetrate Plci.stoceii'
limestones that apparently include neither fresh-water limestones no
coralline lime-stone. These limestone's have been placed in tlie Anastasi;
formation.

The upper part of the Key Largo limestone, according to Parker am
Cooke (19-1-4, p. 68), intcrfingers with the lower part of the Miami oolili

ANAS I . A S I A FOHMATION

The Anastasia formation was named by Sellards (1912) from its typi
cal development of coqnina on Anastasia Island, near St. Augustine
Florida, and as defined in this report includes all prc-1'amlico inarin.
sand, limestone, and shell beds of Pleistocene age along the coastal area

The Anastasia formation represents the chief component of the His
cayne aquifer in the vicini ty ol Fort Lauderdalc and along the coasta
ridge as far north as Dclrav Beach in Palm Beach County. In the are:
to the west, the Anastasia is equivalent to the marine portions of tin
Fort Thompson formation, and to the south the upper part of the An
astasia merges with the Miami oolite and the lower part merges am
inlerfingers with the Key Largo lime-stone (fig. 9). The formatioi
is composed of marine sandy limestone, calcareous sandstone, in pai l
coqninokl, and shellv sand. It was initially laid down in a shallow beach
environment as an offshore bar which was exposed from time to time
by eustatic sea-level f l u c t u a t i o n s during the Pleistocene. An outcrop ol



Figure 9. North-south geologic cross section on the coastal ridge.
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incorporated in portions of oolite which sliow no evidence of bedding.
1 liis is definite evidence of reworking of vonnger oolite deposits and,
according to I'aiker and Cookc (191-1, p. 71), might indicate eitlier that
(lie Miami oolite- represents deposits of two or more interglacial stages
or lliat (lie deposition, reworking, and redeposition occurred during a
single1 stage. In either case, oscillation of the sea level was involved. At
manv places in Hroward County llie formation is composed almost
cnlirelv ol calcareous oolitic sand or ol mixtures ol calcareous and (jnart/.

I'AMI.IOO SAND

The I'amlico sand is a late' Pleistocene terrace deposit ol marine origin
( Parker and (!ookc. 191 I. p. 75). Parker and Cooke (p. 74. 75) extended
tin- term Pamlico sand from North Carolina tnVsonthein Florida, and
defined it to include all the marine Pleistocene deposits vonnger than
the Anaslasia formation.

The Pamlico sand blankets much of the Everglades north of the
lat i tude ol Fort Lnnderdale and covers the coastal area as far south as
(loral Cables.. It nnconformablv overlies and fills cavities in the Miami
oolite, the Fort Thompson formation, and the Anastasia formation. In
the northern part ol the region the sand is covered by Hecent marls and
organic soils.

The Pamlico sand is chiefly a epiartz sand ranging in color from
light grav or white to red and gray-black, depending on the amount of
incorporated iron oxide or carbonaceous material. In localities where
shells are admixed, the Pamlico sand may be semiconsolidated as a result
ol solution and redeposition of calcium carbonate. The <|uail/. sand
ranges in si/e from very fine to coarse, the medimn-si/ed grains predomi-
nating. \Vheiv the material is medium to coarse, and well sorted, it will
Inrnish adequate fresh-water supplies for domestic purposes.

Heroin 01 I N V I STICATIONS No. 17 9.5

is used hv plants, another portion runs oil as surface water, in stream1,
or to fill lakes and ponds, and the remainder percolates rapidlv through
the thin sandy mantle to the \ \ a t e r table. Only in the F.verglades does
anv major .surface innoll ocenr.

The water table- is the upper surface ol the- /one of saturation cvcepl
in areas (rare in southern Flniida) where-"that /.one is formed hv an
imp:-rm<-ahle- body. The water table1 is op(^|i to the utmospheie and i--
marked bv the level at which water stands in wells. 11 is an mielolaliiiv
surface which in a general wav conforms to tin; topographv, being al
higher e-levalions under hills and lower under valleys. The water labli
in the- Hiscavne aijiiiler normally lies within the Miami oolite, the Pamlico
sand, or the organic soils ol lleeenl aiie. Parker (in Parker and otherso i"i v
1955), in relating precipitation to water-table rises, estimates that abonl
two-lhirels ol the animal rainfall reaches the water table in soolhen
Daele Countv.

The- water table llncliiates in response- to local rainfall in the area
and to natural discharge- (seepage into streams or canals or to (he- sea
and evapiitranspiration ). and pumping.

Water le>r small domestic supplies is derived through small diamelei
sand-point wells Irom the Pamlico sand. The Miami oolite is more per
meable than the Pamlico sand, and (lie- contained water is obtained b\
means ol shallow open-hole ( nnscie-ened ) wells. Large supplies of walei
are- obtainable Irom uncased wells in (his formation in the grove area ol
southern Daele- County. The Kcv Largo lime-stone-, the- Anaslasia lonna
(ion. and the- Foil Thompson formation in I Jade County will yield largi
amounts of water to open wells. For e-.xample, an 18-inch vve-ll sonlhwes1

of Miami vie-leled 7.000 &•) lions per minute, or about I I million irallons ;. r-» I ' .~*

day, with a drawdown eil e>nlv 7 feel. Along the- coastal areas of llroware1

County, the water in the- Anaslasia formation generally is obtained b\
means e>f screened wells. At Fort Landerdale the- Tamiami lormation
x-tnVli l\ •, f r t - iMr ' • « • ! • < • - . , | . i., . . . . •.••mdsliinf V ieliU l:l|-i'e I 11 I I 111 i I i. •-, n'
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Agenda Item No. 2 (a)

TO

PROM

Honorable Mayor and Members
Board of County Commissioners

Cocnty Manager

D A T E
(Public Hearing 4-19-E3)
February 15, 19B3

SUBJECT

Amendment to Cone of Influ-
ence Maps

83-17

RECOMMENDATION:

IT is recommended that the Board approve changes to the Cone of Influence maps,
specifically those welliields listed below:specifically

Miami-Bade Water and Sewer Authority

iNorthwestj
esr

Miami Springs Lower
Leisure City
Medley

City of North Miami Beach

Sunny Isles East Dr.

Alexander Orr Snapper Creek
john E. Preston Hialeah
Miami Springs Upper South Miami Heights
Naranja ' Newton
Elevated Tank Everglades Labor Camp

Oefiler M\Ttle Grove

:itv of North Miami Westside

"-• Southern Gulf Utilities""•— "" "Riverdale

Citv of OoaLocka OoaLocka

Dade Utilities

South Dade Utilities

Mansionette

Point Royale Belaire

Florida Kevs A cue duct Authoritv riorica Keys Aqueduct

Homestead Air Force Base Homestead Air Force Base

Citv of Homestead ittkoD Park Harris Park

Citv of Florida Citv Florida City



TAT.; o? cK~r:rrs

y^ssicaette, Su=y Isles !*sr Erive

?.iverdilt.V.I. Oeff ie r , J^rile Grove
j-.yrtle Grove, Cot-Lociii
iisciiot, Vesisioe
licrchvest
Medley, Xi*=i '£::rir.f s T.̂ ?e: , Jiitri Srrizgs ^-over.
Je'sr I. ?reszcs, Hiilezr..

£s*??er Creek, Alex£=de: Crr
Xiag* £«y. Ceril ieti, ?iiae;to Cousrry Club
?iae ii

yaae, Cuiatr
Kzrtaji Park, leisure Ciry, Elevated lank, Bonestead Air
?crce
Keczvc, Ccrrtaso Scighrs, *i—kc? rz.rk, .r.trris r'zri

' Virtkc?" Ptrk.'-Btrris ?erV., Ticridl. City

I:

. 5
6

£
c

;o

ctc: Asterisi; (*) 7a.ciii;ies
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PUBLIC WATER SUPPLIES
MUNICIPALITIES IN FL Reference 14

U.S. GEOLOGICAL SURVEY

Water-Resources Investigations 77-53

Prepared in cooperation with
FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION
SOUTH FLORIDA WATER MANAGEMENT DISTRICT
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
ST. JOHNS RIVER WATER MANAGEMENT CtSTRICT
SUWANNEE RIVER WATER MANAGEMENT DISTRICT
NORTHWEST FLORIDA WATER MANAGEMENT DISTRICT
AND OTHER STATE, LOCAL, AND FEDERAL AGENCIES
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V

Dangerous
Properties of

Industrial Materials
Sixth Edition

N. IRVING SAX
Assisted by:

Benjamin Fe'mer/Joseph J. Fitzgerald/Thomas J. Haley/Elizabeth K. Weisburger

EHR VAN NOSTRAND REINHOLD COMPANY
________ New York ——————————



March 28, 1988

Mr. Roger E. Carl ton ^ 7 "
United States Environmental
procectloa Agency; :

Region IV : . , ~.
345 Courtland Street, U.K.
Atlanta, Georgia 30365 ' •• -

, *

Dear Mr. Carl ton:

Please, add the following site to ERRI8.

Dade Bast Plant
1851 Delaware Parkway
Miaoi
Dade County, PL 33125

Corresponding Site and Event Maintenance Forms are attacned,

Please, call me if you need additional... information.

F.
Environmental Specialist II
Bureau of Waste Cleanup

CFF/mlr

Attachment
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U.S) E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
O F F I C E O F E M E R G E N C Y A N D R E H E O I A L ' R E S P O N S E

C E R C L A

H.2 - EVENT MAINTENANCE FOR1

1 0 : _ _

. O D E : _

, r N A U E :

O P T I O N :

_ P R O G R A H C O D E :

EVENT J J A L I f l t R :

E V E N T T T P 6 :

EVENT LEAD:

S T A T U S :

•M HNAL

r : . . /_

C U R R E N T

START: _-_/__/:_
COIP : __/__/._

A C T U A L

S T A R T : -f_/^//

COIP : __/__/

AHENO-ENT « STATUS STATE




